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INTRODUCTION 


One  of  the  few  powers  v,-*iich  the  federal   government  of 
the  Urited  States  and  the  respective  states  of  the  union  have 
in  common,  is  the  en cour augment  of  agriculture.  Agriculture, 
rather  than  any  other  type  of  production,  establishes  the 
foundation  of  every  counti^  in  tli3  ^vcrld.     The  farm  prohlem 
v»as  &ii  important  considorat ion  in  the  political  campai^  of 
19  28  in  the  United  States,  and  is  equally  vital  in  many 
countries  of  Europe.     Wherever  people  live  and  are  interested 
in  their  oomn-unity,  agriculture  and  its  products  are  in  the 
foreground  of  the  thou^t  of  men. 

ue  need  the  fruits  of  the  orchard  and  the  products  of 
the  o3ll,  for  man  io  ispji^dent  upon  verxstaticn    for  his  ex- 
istence.   Yet  the  majority  of  people  know  little  of  the  re- 
quirements for  the  growth  of  th.ese  a£n:"i cultural  products, 
and  cannot    appreciate  the  scope  of  their  possibilities. 
The  most  important  requisites  to  be  considered  are  climate, 
physical  features,   soil,  and  the  farmer  himself  with  his 
necessary  equlpmsnt,  iiot  only  on  tiro  farm  but  in  the  com- 
nunity  as  ^^ell.     To  isuccessf-ally  msjia^e  the  fam  with  all 
its  accessories  sind  adjuncts  requires  a  thorough  knowledge 

of  soil,   the  needs  of  plants,  and  the  value  and  application 
of  the  most  efficient  methods. 

God  has  ^^iven  us  powerful  forces  over  which  man  has 
no  control,  but  forces  which  make  it  possible  for  us  to 
live.     These  forces  are  rain,   sunshine  and  air,  which  are 
essential  to  vegetable  life,  and  each  one  of  which  is  de- 
pendent upon  the  other.     Without  rain  there  could  be  no 
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vegetation;  without  sunshine  or  air,  nothing  could  grow. 
These  factors  are  commonly  referred  to  as  "weather"  which 
denotes  daily  changes  in  wind,   temperature  and  rain;  or 
"climate"  which  is  the  average  of  these  weather  conditions. 
For  example,   certain  sections  of  the  world  are  rainy,  ' 
though  this  does  not  mean  that  it  rains  there  all  of  the 
time,  but  that  rain  is  the  average  condition  for  that  par- 
ticular locality.     T7e  have  great  variety  in  climates:  dry, 
hot,  desert  climates;  rainy  climates;  variable  climates, 
as  in  most  of  the  United  States;  frigid  climates;  etc. 

Even  though  man  can  adapt  himself  to  all  extremities 
of  temperature,  vegetation  cannot  do  this  thin^,   so  temp- 
erature becomes  an  important  factor  in  the  growth  of 
agricultural  products.     The  cotton  plant  is  perennial  if  planted 
where  it  is  warn  enou.^h,  but  it  is  also  ^rown  in  a  zone  of 
temperature  where  there  is  frost  which  may  kill  it.     The  tea 
plant,  on  the  other  hsuid,  will  grow  with  success  when  exposed 
to  2C  F.     Where  frost  occurs,  it  is  generally  important  to 
consider  its  effect  upon  vegetation,  and  in  the  United  States 
the  dates  of  the  latest  killing  frosts  in  the  sprin?^,  and  the 
first  killing  frosts  in  the  fall,  have  been  found  by  the 
averages  of  long  years  of  collection  of  data,  enabling  the 
farmer  to  tell  when  to  plant  his  products,   and  when  his  crops 
are  in  danger  of  being  killed  by  frosts  in  the  fall  according 
to  his  location.     The  coming  of  the  first  snow-fall  should 
be  known  by  those  districts  that  depend  upon  snow  for  pro- 
tection.    T^en  winter  wheat  is  so'oti,   it  needs  the  protection 
of  the  early  snow  before  the  first  severe  frost  comes,  for 


MCKINLEY'S  DE5K  OUTLINE  MaPS.     DoUBLE  SlZE.  No.  100a.  THE  WORLD    (MERCATOR-S  PROJECTION). 


CaeyHs/'if,  ISOS.  JTKMfKinly  PublMmg  Co,  fb/JaOa/pliia,  Pa. 


McKiNLEY's  Desk  Outline  Maps.   Double  Size.  No.  100a.  THE  WORLD  (m£Rcator's  projection). 


Cair!/rlght,i90S.  TJKMtKJnky  Pub/tahinp  Co,  PUJade/phio,  Pa. 


3 

if  the  frost  comes  first,  the  seed  of  the  winter  wheat  Is 
killed.     Hail  ap.d  thunder  storms  are  severe  in  some  sections 

of  the  world  and  do  much  damage  to  vegetation.     Rainfill  is 
important  too,  because  sometimes  we  have  rain  in  such  abund- 
ance that  it  runs  off  the  surface  and  does  little  good  to 
vegetation,  while  at  other  times  it  comes  so  infrequently 

that  no  vegetation  will  grow  from  lack  of  moisture  in  the 
soil.     Again,   some  crops  require  a  large  amount  of  rain; 
others  a  moderate  amount;  and  there  are  still  others  that 
can  get  along  with  little  rain  each  year.     Since  heat  seems 
to  be  the  most  importemt  factor  of  those  noted  under  the 
head  of  climate,  I  will  discuss  that  first. 

If  we  examine  the  maps  showing  the  temperature  of  the 
world  in  summer  and  winter,  it  will  be  noticed  that  the  warm 
areas  are  near  the  equator,  with  the  cold  areas  increasing 
as  one  goes  tov.ard  the  poles.     On  a  globe,   the  divisions  of 
the  five  zones  are  drawn  by  following  parallels  of  latitude, 
although  in  actuality  the  boundaries  are  by  no  means  so 
regular.     It  must  be  realized  that  there  are  some  parts  of  the 
torrid  zone  which  are  just  as  cold  as  parts  of  the  frigid 
zones;  also  that  the  heat  of  the  torrid  zone  is  found  in  some 
parts  of  the  temperate  zones. 

The  explanation  of  this  variation  in  the  temperature  of 
the  earth  is  due  in  general  to  the  changes  in  the  position  of 
the  sun  in  relation  to  the  earth,   the  tilting  of  the  earth  on 
its  axis,   suid  the  altitude  of  the  place  under  discussion. 
This  item  of  giltitude  needs  some  explanation.     The  direct  rays 
of  the  sun  in  the  zenith  are  the  warmest  rays,  yet  these  are 
limited  somewhat  by  the  faint  cloud  of  dust  which  surrounds 
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the  earth.     The  heat  of  the  sun  is  lessened  as  i  t  comes  to 
the  earth  at  an  ani^le,  because  it  comes  through  a  thicker 
haze  of  dust-ladened  air,  and  fewer  rays  reach  a  given  area, 
as  they  are  spread  over  a  larger  part  of  the  earth's  surface 
than  when  the  sun  was  overhead  in  the  zenith. 

This  will  perhaps  explain  the  daily  and  seasonal  tem- 
perature-changes of  the  earth.     The  amount  of  daily  range 
varies  from  time  to  time,  and  from  place  to  place,  and  it  is 
different  in  the  temperate  latitudes  from  what  it  is  in  the 
tropics,  and  also  different  on  the  land  from  what  it  is  on  the 
sea.     So,  also,   is  there  a  variation  in  the  seasonal  range  of 
temperature  throu^;^hout  the  year,   from  one  place  to  another. 

It  is  known  that  land  cools  faster  than  water,  and  that 
land  is  warmed  faster  than  water.     Since  this  true,   the  water 
has  an  important  effect  upon  the  temperature  of  the  adjoining 
land.     For  example,  it  is  desirable  to  plant  an  orchard  near 
a  lake  which  would  tend  to  ward  off  early  frosts  in  the  fall, 
giving  a  longer  growing  season.     It  must  be  remembered  that 
any  inflaence  which  the  water  may  give  to  the  land  cannot  be 
given  without  the  aid  of  prevailing  winds  blowing  over  the 
water  toward  the  land,  thus  making  the  land  warmer,  whenever 
the  water  is  the  warmer  of  the  two. 

In  the  ocean  we  have  many  examples  of  both  warm  and  cold 
currents  which  influence  the  adjoining  continents  correspond- 
ingly.    We  have  the  Gulf  Stream  which  flows  in  a  northeasterly 
direction  from  the  Gulf  of  Mexico  toward  Europe,  giving  a  mild 
climate  to  the  British  Isles,   and  in  contrast  there  is  the 
Labrador  stream,   a  cold  current,   which  somewhat  chills  the 
coast  of  Labrador,  extending  as  far  south  as  Cape  Cod.  Another 
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important  Influence  of  the  currents  is  their  effect  upon 
rainfall,  which  will  be  spoken  of  a  little  later. 

Mountains  have  considerable  influence  in  many  parts 
of  the  world  in  acting  as  a  barrier  to  the  warm  or  cold  winds 
blowing  over  the  land.     This  permits  smaller  areas  of  land 
to  have  varied  temperatures,  according  to  their  protection 
from  winds,   their  altitude,   and  their  latitude. 

Altitude  must  be  taken  into  account  as  an  important 
influence  in  causing  a  change  in  land  temperature.  The  sun 
is  constfiuitly  radiating  its  ener^^y  which  passes  through  the 
almost  perfect  diathermanous  air  and  heats  the  earth.  Some 
of  the  objects  of  the  earth,   such  as  water  and  light- colored 
substajices,  reflect  this  heat,  while  dark  objects  absorb  it. 
Heat  is  always  radiating  out  from  the  earth,  although  some 
objects,  like  water,  are  poor  radiators  and  give  off  less  heat 
than  others.     This  warm  air,   rising  from  the  earth's  surface, 
expands  and  cools  as  it  rises.     The  higher  one  travels  in  an 
aeroplane,  the  cooler  it  becomes,  because  the  warmth  from  the 
earth  does  not  penetrate  the  upper  layers  of  the  atmosphere. 
Highlands  may  be  exposed  to  the  direct  rays  of  the  sun  becoming 
very  warm  during  the  middle  of  the  day,  but  as  soon  as  the  sun 
is  set  they     radiate  their  absorbed  Iieat  rapidly  into  the  dear, 
thin  air,  and  as  rapidly  cool  off.     A  drop  from  60  to  80  E.  is 
not  uncommon  between  day  and  night,  because  of  this  radiation 
of  heat.     Taking  into  consideration  the  fact  that  the  temperature 
decreases  as  the  altitude  increases,  it  is  possible  to  raise 
crops  indigenous  to  other  zones  in  the  torrid  zone,  by  cultivating 
the  hillsides  at  those  altitudes  suited  to  the  requirements  of 
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each  crop.     Starting'  in  the  valleys,   there  is  tropical 
vegetation;  higher  In  the  mountains,  vegetation  of  the 
temperate  zone;   and  toward  the  top  of  the  mountains, 
vesetation  of  the  frigid  zone  is  found.     The  Incas  in 
Peru  did  their  farming  in  much  this  way.     In  Central 
America  they  have  temperate- zone  conditions  in  the  high 
interior.     Considering  the  altitude  from  sea  level  to 
about  three- thousand  feet,   called  the  Tierra  Calienta, 

they  have  a  temperature  of  7  5-83  F.  and  raise  tropical 
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fruits  there.     In  a  belt  of  three- thousand  to  six- thousand 
feet,  called  the  Tierra  Templada,   there  is  a  temperature  of 
65-75  F.  ,   and  this  is  the  coffee  belt  of  Central  America. 
With  an  altitude  of  six- thousand  to  ten- thousand  feet, 
called  the  Tierra  Fria,   there  is  a  tem.perature  of  54-65  F. , 
and  a  belt  of  temperate- zone  products.     Most  of  the  cities 
are  within  this  particular  range  of  altitude,  while  at  still 
higher  altitudes  of  from  ten- thousand  to  thi rteen- thousand 
feet,  is  found  waste, barren  land  just  below  the  snow-line, 
called  the  Paramos.     This  illustrates  the  important  in- 
fluence of  altitude  upon  vegetation  in  various  parts  of  the 
wo  rl  d . 

Not  only  the  conditions  for  crop  growth  but  the  salubrity 
of  mankind,  and  especially  that  of  the  white  race,   should  be 
considered,   for  some  parts  of  the  world  are  more  healthful 
than  others.     In  the  equatorial  zone,  which  is  that  zone 
lying  approximately  at  the  equator,  we  have  a  region  of 

(1)  Lecture  notes  of  Professor  Martin. 
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rain- forests,  a  section  having  tT70  rain3^  seasons  and  two 
relatively  dry  seasons,  and  not  being  entirely  without 
rain  in  the  dry  seasons.     Here        have  the  highest  rain- 
fall of  any  climatio  zone,   averaging  between  irighty  and 
one-hundred  inches  of  rainfall  per  year,  and  as  a  result 
of  its  high  hent,  it  has  a  long  growing  season,  being  most 
favorable  for  forest  production.     Despite  its  advantages, 
the  white  man  finds  it  difficult  to  improve  and  progress 
under  these  conditions,   for  although  the  temperature  is  not 
as  high  as  in  some  other  zones,  it  is  a  continuously  high 
temperature,   accentuated  by  high  humidity,   and  causes  great 
discomfort.     Th?  temperature  and  the  humidity  are  very 
uniform,  making  it  difficult  for  man  to  endure  the  climate. 
No  progress  is  made  in  this  zone  in  general,  although  the 
Dutch  have  succeeded  to  some'  extent  In  the  Malay  Islands, 
The  natives  are  at  a  low  level;  disease  is  prevalent;  and 
this  is  considered  the  most  unheal thful  zone  in  the  world 
for  man.     The  tsetse  fly  causes  sleeping  sickness  in  parts 
of  this  region,  and  types  of  fevers  and  malarias  are  common, 
while  it  is  said  that  the  white  man  will  lose  riis  efficiency 
and  ambition  if  he  lives  under  these  conditions  for  only  a 
very  few  years.     Although  this  zone  of  rain- forests  has  large 
and  abundant  vegetation,  whatever  may  come  from  it  for  the  us 
of  the  world  at  large,  must  come  almost  entirely  as  a  result 
of  native  effort  and  development,   as  is  done  in  the  East 
Indies  in  the  production  of  rubber. 
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Other  zones  of  the  world  are  more  favorable  to  the  life 
of  men,   with  exceptions,  of  course.     T7e  have  our  deserts  where 
few  people  live,   and  our  frigid  areas  of  the  North  and  South, 
but  the  rain- forest  of  the  world  is  the  most  unheal thful  re^-ion 
for  mankind.     In  explaininj;^  the  zones  of  temperature,  the 
salubrity  of  a  re^^ior.  may  be  more  easily  understood. 

The  three  regular  cMmatic  zones  familiar  to  most  school 
boys,  determined  by  a  tem.perature  basis,  are  the  torrid,  temp- 
erate,  and  frigid  zones.     The  torrid  zone  is  bounded  by  the 
68  F.   isotherms   (m.ean  temperature).     The  frigid  zones  are 
bounded  by  the  m.ean  isotherms  of  32  F. ,   and  below  this  temp- 
erature men  do  rot  develop.     The  temperate  zones  lie  between 
these  two  isotherms        32  F.   and  68  F. 

In  discussin^^  the  -'ivisions  of  the  three  zones  just  men- 
tioned, we  have  the  followinf3  classifications:  Equatorial 

zone,   sub- equatorial  zone,  intermediate  zone,  desert  zone, 

(0 

sub- tropical  zone,   temperate  zone,   and  polar  zone.     The  equa- 
torial zore,  or  zone  of  rair- forests,  has  already  been  described. 
Considerin.c^  the  zones  in  order,   starting  at  the  equator,  and 
going  north  or  south,   the  sub- equatorial  zone  comes  first. 
This  is  a  zone  of  tropical  jungles,  having  one  long  wet  season, 
and  one  long  dry  season,  with  practically  no  rain  during  the 
dry  season.     Here  the  conditions  are  favorable  for  vegetation 
although  it  is  not  as  favorable  for  trees  as  the  equatorial 
region.     Undergrowth  develops  rapidly  to  tree  size,  because  the 
tree  development  is  not  enough  to  shade  the  underlying  ground, 
while  the  types  of  vegetation  include  a  variety  of  fruit  trees 
(1)  Huntington's  Classification,  explained  in  Ward's  "Climate". 
^  Huntington's  Civilization  and  Climate,   chapters  3-6. 


such  as  the  banara.  bread-fruit,  etc.,  and  bamboo  srows 
luxuriantly.     The  temperature  is  variable  having  winters 
which  are  cool,  and  summers  which  are  hot  with  cool  nights,  - 
a  temperature  that  man  can  endure  because  it  Is  not  unifom, 
and  as  a  result  the  people  are  of  a  higher  scale  than  those' 
of  the  rain- forests.     Countries  included  in  this  region  are 
Columbia.  Central  America,  parts  of  Africa,  parts  of  the 
East  Indies,  India  and  Burma. 

The  intermediate  zone  is  the  region  of  tropical  srass-* 
lands  or  desert  edgelands,  having  a  rainy  season  that  is 
shorter,  ar.d  a  longer  dry  season,  ^hich  result  in  the  de- 
velopment of  grass  some  of  which  grows  to  a  height  of 
fifteen  to  twenty  feet  at  times.     Examples  of  this  grassland 
area  are  found  the  -orld  over  and  include  the  Savannahs  of 
Africa  ar.d  Australia,  and  the  Llanoes  of  Venezuela.     Much  of 
the  land  is  used  for  cattle- rai sing,  and  the  Sa^iara  edges 
is  of  this  type. 

The  next  zone  In  order  is  the  tropical  or  desert  zone 
with  a  range  of  2C  -  3C  north  and  south  latitude.  The 
greatest  development  is  found  in  the  Sahara,  Arabia  and 
rortherr.  India,   southern  and  lower  California,  the  Australian 
desert,  and  the  region  east  of  the  Andes  in  South  America. 
The  highest  ter.peratures  in  the  world  occur  in  the  deserts 
in  the  daytime  (  official  temperatures  in  the  United  States 
have  reached  as  high  as  I'C  F. ,  and  in  the  Sahara  150  F. ) 
and  the  rainfall  is  less  than  ten  Inches  a  year.     There  is 
a  wide  ranre  of  temperature,   from  60  to  70  for  every  twenty- 
four  hours  in  a  day,  because  heat  is  lost  rapidly  at  night. 
If  addition  to  the  liirited  ralnfal]  ,  we]  3  s,   springs,  and  a 
few  rivers  supply  .,ater.    Even  though  Egypt  is  In  the  ^idst 
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of  a  z^BRt  desert,   it  is  one  of  the  important  agricultural 
countries  of  the  world,   and  with  very  fertile  soil,  it 
requires  but  noisture  and  labor  to  produce  the  cotton  and  wheat 
which  it  rrows  for  a  world  market.     Tliere  is  a  plan  already 
proposed  to  irri^^ate  part  of  the  'vest  Sabara  desert,   and  to 
transform  ^at  is  now  the  barren  sand  into  a  second  Garden 
of  Eden. 

The  sub- tropical  zone  is  located  on  either  side  of  the 
tropical  zone,  and  is  north  of  the  desert  zone  in  the  north- 
temperate  zone.     A  -winter  rainy  season  and  a  summer  dry 
season,   just  the  opposite  condition  to  the  sub- equate rial 
zone,  occur  here,   and  certain  forms  of  fruit  such  as  the 
olive,   the  rrape,   the  mulberry,  citrous  fruits,  etc.,  are 
grown al  thou rh  irrigation  seems  essential  for  extensive 
agriculture.     Rerions  of  the  world  included  are  Southers 
California,  Asia  ?^inor.  Northern  Africa,  Southern  France, 
Spain  and  Italy. 

The  temperate  zones  have  a  more  uniform  distribution 
of  rainfall,  varying  from  possibly  ten  to  one-hundred  inches 
in  certain  localities,   and  the  weather  conditions,  varying 
from  the  hot  sum.m.er  season  to  the  cold  season,  have  m.ade 
this  zone  the  home  of  most  of  the  im.portant  agricultural 
products  of  the  ^rorld. 

Polar  zones  are  fairly  uniform,   and  have  a  li';'ht  rain 
or  snow-fall  averaging  less  than  ten  inches  a  year.  "Tundras" 
is  the  coFimon  nam.e  given  to  these  polar  deserts,  located 
generally  north  of  70  north  latitude,  alt-^ough  they  may  vary 
according  to  local  conditions.     There  is  a  short  sumrier  season 
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with  some  vegetation,  and  because  of  the  long  days,  some 
of  the  temperate- zone  crops  can  be  grovm  in  Alaska,  but 
in  general  the  use  of  the  polar  desert  is  limited. 

The  next  important  climatic  consideration,  besides 

temperature,  is  rainfall.     From,  the  previous  discussion 
it  will  be  seen  that  many  zones  have  their  wet  and  dry 
seasons  T-^ich  influence  the  nature  of  the  vegetation  in  the 
respective  zones,  and  the  quantity  of  preciT^i tation  has 
its  effect  u'-^or  vep;etative  [;;rowth  also.     Rainfall  itself 
is  caused  by  the  evaporation  and  condensation  of  water-vapor. 
Particles  of  water  are  absorbed  by  the  air  from  large  bodies 
of  77ater  at  warm  tem.peratures,   and  since  warm  air  rises,  this 
water-vapor  is  carried  higher  into  the  air  where  it  condenses 
some'.^.at  upon  cooling  in  the  form,  of  clouds.     TVhen  they  have 
reached  a  point  of  saturation  for  a  certain  temperature,  further 
cooling  then  forces  some  of  the  vapor  to  condense  to  liquid 
water,  or,  if  the  temperature  is  ^elovi  32  F.  ,   to  snow  or  ice, 
which  is  known  as  precipitation. 

In  the  temperate  zones  we  have  a  system  of  cyclones  and 
anti-cyclones,   the  former  being  a  low-pressure  wind  system, 
the  latter  a  high-pressure  system..     The  wind  generally  blows 
from  a  high  to  a  low  pressure,  bringing  about  some  sort  of 
precipitation  in  and  about  the  low  barometric  or  cyclonic 
area,   and  since  the  prevailing  winds  in  the  temp'ferate  zones 
are  westerly,   storms  usually  travel  in  that  general. 

Marine  currents  indirectly  influence  rainfall  on  the 
adjoining  land,    "or  winds,  blowing  over  warm  ocean  currents 
to  cooler  adjoining  land,  bring  rainfall,  increasing  the 

precipitation  at  certain  points  considerably  above  normal.  For 


example,  parts  of  the  western  coast  of  the  United  States 
are  so  influenced.     In  contrast,   a  cold  current  p;ives  the 
opposite  effect,  as  is  noted  '.vhen  a  cold  currBBt  off  the 
coast  of  northern  Africa  produces  the  Desert  of  Saliara, 
because  the  northeasterly  winds,  blowing;:  off  the  land  to 
the  colder  sea,   cause  increased  saturation  of  air  with  water, 
and  condensation  in  the  sea.     The  Humboldt  current  affects 
the  aridity  of  the  western  coast  of  South  America.     Thus  we 
have  touched  upon  the  explanation  of  the  distribution  of 
world  rainfall,  whether  it  is  influenced  by  cyclonic  action 
as  in  the  teF.perate  zone,  or  by  evaporation  and  condensation 
as  in  the  torrid  zone,  or  by  the  influence  of  currents  in 
nar.y  parts  of  the  -vorld. 

In  examining  the  map  of  the  world  showing  the  distribution 
of  rainfall,  it  will  be  noticed  that  only  a  small  part  of  the 
earth's  surface  that  is  habitable,  has  less  than  ten  inches  of 
rainfall  each  year.     For  the  most  part  t'^ose  re.'ions  which  are 
at  the  present  time  producinr;;  the  world's  supply  of  food,  and 
which  contain  the  more  populated  districts,  have  from  ten  to 
approximately  one-hundred  inches  of  rainfall  each  year,  and 
parts  of  Europe  and  the  United  States,  which  are  prominently 
agricultural,  average  from  twenty- five  to  fifty  inches.  Some 
of  the  re<^ions  having  the  greatest  am.ount  of  rainfall  are  as 
follows:     Parts  of  the  "-est  coast  of  North  America;  the 
Amazon  Valley  of  South  America;  an  area  about  the  mouth  of  the 
Niger  river  in  Africa;  parts  of  India;  Southern  China;  the 
Malay  Peninsula  In  Asia*  and  the  East  Indies.     Some  of  the 
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irrigated  regions  of  the  world,   such  as  the  valley  of  the 
Nile  in  Egypt,   and  Southern  California,  have  a  rainfall  of 
less  than  ten  inches  in  a  year. 

As  has  already  been  noted,  different  sections  of  the 
vrorld  have  different  tirnes  for  their  rainy  season.     The  reason 
for  the  abundance  and  deficiency  of  rainfall  in  the  different 
parts  of  the  world,  can  be  explained  in  a  reneral  way:  Mount- 
ains, hills  and  valleys  have  an  effect  of  a  local  nature  upon 
climate.     Mountains  raay  shut  off  winds,   as  the  Rocky  mountains 
do  in  the  Urited  States,  preventing  the  rain-ladened  winds  from 
carrying  water  to  the  plains  beyord,  while  in  Italy  and  southern 
Spain  the  Alps  shut  off  the  cold  winds  from  the  north,   and  this, 
in  c6njunction     with  the  warm  waters  of  the  Mediterranean,  pro- 
duces a  climate  such  t-iat  oranges  and  palms  may  grow  there  in 
a  latitude  of  the  cities  of  Boston  and  New  York,   though  these 
are  visited  by  killing  frosts  several  months  of  the  year. 

In  the  so-called  equatorial  Belt  of  Calm.s,   the  verticle 
position  of  the  sun  causes  the  climate  to  be  hot,   and  the 
rainfall  is  abundant  because  of  the  rapid  rising  of  air  w'  ich 
quickly  reaches  an  elevation  so  that  it  condenses.     Here  the 
northeast  and  southwest  trade  winds  m.eet  approximately  at 
the  equator,   and  as  tbese  winds  blow  from,  the  water  to  the 
land,   thpy  naturally  carry  water-vapor  in  them.     From  the 
north  and  south  of  the  Belt  of  Calms,   the  trade  winds  blow 
toward  warmer  rerions,  with  the  result  that  water-vapor  is 
constantly  evaporation  into  the  air,   the  quantity  depending 
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upon  the  warmth  of  the  air.     VThen  the  wird  blows  over  the  land 
where  the  air  rises  and  cools,   the  vapor  is  condenses  and 
precipitation  occurs,   so  that  those  coasts  which  face  east, 
against  which  the  trade  winds  blow,  are  very  rainy.  Examples 
of  this  are  the  east  coast  of  South  Anerica,  both  the  East  and 
West  Indies,  and  southeast  Africa. 

The  trade  winds  also  influence  the  aridity  of  certain 
areas  of  the  earth.     As  they  blow  over  the  land  they  take  up 
the  ^ater-vapor,  and  since  there  is  so  little  moisture  avail- 
able,  these  winds  become  very  dry,   and  into  these  any  water- 
vapor  to  be  had,   rises.     As  a  result,  very  little  moisture  is 
left  for  vegetation,   and  by  examining  a  map  of  the  world,  it 
will  be  seen  that  there  is  a  belt  of  deserts  including  parts 
of  Australia,   southwestern  United  States,  and  southwestern 
South  America.     The  map  of  prevailing;  winds  clearly  explains 
the  various  winds  that  are  described  here. 

In  the  temperate  zones  the  rainfall  is  carried  by  the 
prevailing  westerly  winds.     Rainfall  decreases  as  one  goes 
to  the  north  and  to  the  wouth  of  the  temperate  zone,  because 
there  is  less  water- vapor  to  the  north  in  cold  air  than  in 
warm,  air,   and  because  of  the  natural  arid  re?^ions  to  the 
south.     There  is  often  a  variation  in  rainfall  in  the  temper- 
are  zone  from  the  west  coast  toward  the  east  coast.     In  the 
northwestern  United  States  we  have  the  heaviest  rainfall  in 
this  country,   amounting  to  about  one-hundred  inches  per  year, 
an';'  there  the  westerlies  carry  the  dam.p  air  from  the  ocean  up 
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mountain  slopes  rfhere  it  cools,   and  consequent! in  the 
winter  there  is  an  alir.ost  constant  rain,  or  fof;,  or  drizzle, 
daily.     The  same  thing  is  true  of  southwest  Chili,  but  there 
the  mountains  running  north  and  south  act  as  a  ^^reat  barrier. 
So  much  of  this  damp-ladened  air  is  condensed  as  it  rises 
over  the  high  mountains,   that  the  eastern  slopes  have  very 
little,  or  no  rainfall,   coning  fron  the  alnost-dry  air  that 
is  descending  the  noun tain  sides.     The  Sierra  Nevada  and  the 
Cascade  mountains  act  as  effective  barriers  in  this  respect 
in  North  America. 

The  interior  of  continents,   if  they  are  at  some  distance 
from,  the  sea,   receives  much  less  rainfall  than  the  coasts. 
Frequent  periods  of  drought  occur  in  the  central  part  of  the 
United  States.     Rain  from  the  Gulf  of  Mexico,   and  from  the 
Southwest  or  I'orth^est,  brings  what  ^^oisture  there  i  s  to 
these  interior  lands. 

The  I.'onsoon  climate  of  southeastern  Asia  is  very  influ- 
ential in  the  agriculture  of  that  region.     This  type  of 
climate  is  especlall'y  de^'-eloped  in  India,  although  it  is  well 
pronounced  in  southern  China,   and  in  southern  Japan.  During 
the  summer  in  the  northern  hemisphere,  the.  southeastern  part 
of  Asia  is  heated  by  the  sun.     Air  expands  and  rises  because 
of  the  heat,  and  produces  a  cyclonic  or  low-pressure  area  in 
that  region.     Air  currents,   fron  the  high-pressure  areas  over 
the  sea,   rush  into  this  low-pressure  area.     These  winds  laden 
with  moisture,  blow  over  the  lands  to  the  high  m.oun tains  where 
they  are  cooled,  and  abundant  rainfall  follows.     This  is  ^hat 
is  known  as  the  three-.m.onth  period  of  the  summer  Monsoon. 
Highly  desirable  conditions  for  agriculture  are  thus  furnished. 
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It  is  under  these  conditions  that  the  great  populations 
of  the  world  live. 

Then  as  scon  as  the  sun  moves  to  the  south  of  the 
Equator,   this  land-area  "begins  to  cool,   and  the  air  currents, 
which  durin.p;  the  summer  Monsoon  had  blown  toward  the  land, 
now  blow  away  from,  it  toward  the  sea.     This  period  of  three 
months  is  known  as  the  winter  Monsoon,  and  since  the  winds 
are  blowincr  from  the  land,   there  is  very  little  precipitation 
at  this  time. 

At  this  point,  it  is  desirable  to  present  a  classification 
of  the  climates  of  the  'vorld,   something:  in  which  the  geograph- 
ical factor  plays  an  im.portart  part.     This  classification 
should  select  re?;ions  on  the  earth's  surface  which  have  similar 
characteristics  of  temperature  and  rainfall,   and  winds  that 
are  found  in  areas  having  comm.on  topographic  conditions.  It 
is  difficult  to  divide  the  world  into  a  sm.all  enough  num.ber 
of  provinces,   and  yet  mal<:e  a  complete  list  which  v/ould  not  bear 
some  modification.     Various  systems  have  been  devised.  Supan, 
Kflppen,  Ravenstein,  Herbertson  and  others  have  devised  climatic 
classifications  of  one  sort  or  another.     Of  these,  probably  that 
of  Supan  is  the  best  known.     Supan 's  system,  gives  a  fairly  simple 
and  satisfactory  grouping,  with  a  tendency  toward  system  and 
ability  of  comparison.    He  emphasizes  the  essentials  of  each 
climate . 

Kflppen's  scheme  subdivides  the  climates,   especially  emioha- 
sizing  the  botanical   side.     He  brings  out  the  coflrdination 
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of  districts  of  vegetation,   and  of  climate,   and  also  recognizes 
the  differences  of  the  climate  on  the  eastern  and  western  coasts 
of  continents,   as  di stinriii  shed  from  that  of  the  interior. 

Ravenstein ' s  hygro- thermal  plan  is  based  upon  rather  un- 
satisfactory data.     In  his  grouping,  regions  which  have  entirely 
diffemet  climatic  conditions,  other  than  temperature,  are 
grouped  together  because  they  have  the  same  mean  annual  temper- 
ature and  relative  humidity. 

Herbertson  groups  natural  geographic  regions  in  a  less 
complete  way  than  Supan.     He  has  attem.pted  to  group  climatic 
regions  which  have  similar  temperatures,  rainfall  and  con- 
figuration. 

The  following  is  the  classification  according  to  Supan, 
which  may  be  follovred  on  the  map  entitled,  "Supan's  Clim-atic 
Provinces  : 

1  Arctic  Province 

2  West  European  Province 

3  East  European  Province 

4  TTest  Siberian  Province 

5  --  East  Siberian  Province 

6  --  Kamchatkan  Province 

7  --  Siro- Japanese  Province 

8  Asiatic  Mountain  and  Plateau  Province 
G        Aral  Province 

IC  --  Indus  Province 

11  Mediterranean  Province 

12  --  Saharan  Province 

(1)  Ward's  "Climate",  quoted  from  Atlas  of  heterology  by 
Bartholomew,  p-56. 
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Herbertson's  iiia:3or  natural  regions  bring  about  a  certain 
unity  of  temperature,   rainfall  seasons,  configuration,  and 
vegetation  in  the  various  provinces.     These  regions  are 
chiefly  controlled  by  continental  and  marine  influences,  and 
each  one  has  generally  similar  relations  to  human  life,  plants 
and  animals. 


McKiNLEV's  Desk  Outline  Maps.   Double  Size.  No.  100a.  THE  WORLD  (mercator^s  projection). 
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The  map  shows  his  natural  geographical  regions  divided 


Into  six  general  groups,  of  which  there  are  a  few  subdivisions 


Indicated  as  follows: 


1.  POLAR 


2.     THE  COOL  TEMPERATE  REGIONS 


(a 
(b 
(c 
(d 

3.     THE  WAK^ 
(a 

(b 
(c 
(d 


Lowlands   (Tund>^a  Type) 
Highlands   (Ic©  Cap  Type) 


IVestern  Margin   (T^estern  European  Type) 
Eastern  Margin   (Quebec  Type) 
Interior  Lowlands  (Siberian  Type) 
Interior  Mountain  Area  (Altai  Type) 
TEMPERATE  REGIONS 

Western  Margin  with  Winter  Rains  (Mediterranean 
Type) 

Eastern  Margin  with  Summer  Rains  (China  Type) 
Interior  Lowlands  (Turan  Type) 
Plateau   (Iran  Type) 


4.  TROPICAL  REGIONS 

(a)  The  West  Tropical  Desert  (Sahara  Type) 

(b)  East  Tropical  Lands  (Monsoon  Type) 

(c)  Inter-Tropi cal  Table  Lands   (Sudan  Type) 

5.  LOFTY  TROPICAL  or  SUB- TROPICAL  MOUNTAINS  (Tibetan  Type) 
Thus  far  we  have  dealt  largely  with  climate  as  an  influ- 
encing factor  and  requisite  for  the  growth  of  agricultural 
products.     Now  we  shall  consider  topography  and  soil,  and  see 
how  the  physical  elements  exert  a  definite  influence  upon  the 
growth  of  vegetation, 

(1)  Ward's  "Climate",  o-71,   quoted  from  Journal  of 
Geography,  Vol.   25,   1905,  pp  300-309. 
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Topograph^'  involves  the  lay  of  the  land.     In  a  broad 
view  of  the  earth's  surface,   the  continents  differ  in  their 
distribution  of  mountains  and  plains.     In  general  the  moun- 
tain systems  of  the  old  world,  in  the  northern  hemisphere, 
run  east  and  west;  In  the  new  world  they  tend  toward  a 
northerly  to  southerly  direction.     In  northern  South  America 
the  highlands  are  more  or  less  parallel  to  the  coast  which 
leaves  a  large  section  of  low  plains  in  the  interior,  sloping 
gently  from  west  to  east.     In  Africa  the  continent  is  com- 
posed of  high  plains  in  the  interior,  with  lowlands  bordering 
the  coast,     ^e  have  the  broad  agricultural  region  in  North 
America,  located  in  the  central  part  of  the  continent,  lying 
between  two  m.ountain  systems.     In  Europe  and  Asia  there  are 
lowlands  along  the  coast,  which  in  Europe  extend  well  into 
the  interior,  while  in  Asia  we  have  broad  areas  of  plateau 
land  in  the  interior  of  the  continent,   though  in  other  sections, 
as  in  India,  the  low  plateau  is  seen  which  is  valuable  for 
a^ricul  ture. 

I  hav3  already  discussecl  the  influence  which  altitude 
has  upon  vegetation,  showing  how  the  height  of  the  land  above 
sea-level  determines,   to  a  considerable  extent,   the  crop  that 
may  be  grown  in  a  certain  location.     It  was  also  said  that 
certain  slopes  of  certain  mountains  have  m.ore  rainfall  than 
other  slopes.     Also,  it  is  true  that  slopes  with  a  southern 
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exposure  in  the  rorthem  hemisphere,   and  a  northern  expos- 
ure in  the  southern  hemisphere,  v^ill  produce  earlier  crops 
in  the  season,  due  to  the  relative  positions  of  the  sun 
and  earth. 

Besides  altitude,  or  height  above  sea- level,   and  its 
effect  upon  vegetation,   there  is  the  effect  of  the  valleys 
upon  their  crops.     The  heights  round  about  the  valley  may 
be  snow-cfipped,  while  down  below,   the  fields  are  green  and 
bountifully  productive,  because  of  their  protection  from  the 
cold  blasts  by  the  shelter  round  about  them.     Add  to  this 
the  heat  of  the  sun,  which  is  attracted  by  the  dark  color 
of  the  valley-soil,  rather  than  by  the  whiteness  of  the 
snow,  and  the  streams  resulting  from  the  melting  snow,  and 
the  valley  blooms  in  all  its  glory. 

Bodies  of  water,   chiefly  lal^es  and  rivers,  influence 
the  character  of  the  crops  rhich  are  grov.n  along  their 
shores  and  banks.     It  is  a  known  fact  that  water  warms  less 
quickly  than  land,  as  it  takes  approximately  twice  as  much 
heat  to  raise  •'.he  temperature  of  a  pound  of  water  one  degree, 
as  an  equal  v*if:ht  of  rock.     Therefore,  a  small  body  of  water 
warns  more  slc7;ly  curing  the  day  than  the  adjoining  land, 
and  during  the  winter,  and  at  night,  being  a  poor  radiator, 
it  cools  more  slowly  than  the  land,   so  we  have  a  less  extreme 
range  of  tem.pe nature  over  the  water  than  over  the  land.  This 
brings  about  a  climate  which  is  equable  near  large  bodies  of 
water. 

Facilities  for  communication  and  transportation  are 


Influential  in  developing  important  agricultural  regions. 
It  is  said  that  the  rich,  black  soil  of  the  Argentine  was 
practically  ?;orthless  before  the  coming  of  the  railroad, 
when  some  of  the  land  ovTners  became  millionaires  almost 
over  night,  because  of  the  increase  in  land  values.  These 
facilities  of  transportation  and  communication  depend,  partly 
at  least,  upon  the  topography  of  the  land,   for  this  determines 
the  routes  which  railroads  and  water  transportation  follow, 
covering  the  distance  between  the  hinterland  and  its  point 
of  distribution.     A  section  which  is  isolated  from  the  rest 
of  the  ";orld  by  natural  barriers,  has  difficulty  in  disposing 
of  products  in  excess  of  its  ov,n  consumption.     Natural  hsrbors 
are  desirable,  but  are  not  as  Important  as  the  hinterland 
which  is  supplying  the  comm.odlty  to  the  seaport. 

The  character  of  the  soil,  as  well  as  the  topography  of 
the  land,  influences  the  type  of  crops  which  can  be  grown  on 
it.     As  is  well  known,   the  three  general  kinds  of  soil, 
graded  according  to  texture,  are  sand,  loam,  and  clay.  Of 
these  the  sand  is  the  coarsest,  the  clay  the  finest,  and  the 
silt  or  loam,  is  of  medium  texture.     There  are  other  grades  of 
soil,   such  as  gravel,   coarse  sand,  etc.,  but  the  three  above 
mentioned  are  the  comm.on  grades  according  to  texture.  Accord- 
ing to  chemical  composition,  there  are  m.any,  m.any  soil  compounds 
which  contain  desirable  plant  foods.     Some  have  the  plant  foods 
in  available  form  for  plant  use;  others  do  not.     Of  all  the 
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elements  which  are  known  in  the  world  to-day,   there  are  ten 
which  have  "been  found  to  be  essential  for  plant  nrov'th.  These 
are  as  follows:  oxygen,  hydrogen,  nitrogen,  potassium,  sulphur 
magnesium,  calcium,  iron,  phosphorus,  and  carbon.      It  has 
been  found  by  experimentation  with  different  plants  that  each 
one  of  these  elements  is  necessary  to  get  the  best  results  in 
growth.     If  one  or  more  of  these  ten  elements  are  taken  from 
the  soil,   the  plant  growth  is  weakened  to  a  certain  extent. 
Certain  crops  require  larger  percentages  of  plant-food 
elements  than  others.     For  example,  it  has  been  found  that 
potatoes,  and  other  crops  of  a  bulbous  or  tuberous  nature, 
demand  a  considerable  ar.ount  of  potash  which  contains  the 
element  potassium..     Other  plants,  because  of  deficiency  of 
nitrogen  in  the  soil,  due  to  its  loss  by  solubility  and  the 
demands  of  plants,   require  a  considerable  amount  of  nitrogen 
to  be  added  by  artificial  or  natural  means.     For  example, 
plants  T^hich  require  a  ^oody  growth  or  stim.ulation,  find 
nitrogen  the  substance  desired.     Of  these  ten  elements,  three 
have  been  found  necessary  to  plant  growth  --  nitrogen, 
potassium,  and  phosphorus.     The  others  are  essential  to  a  less 
degree,  but  are  usually  quite  plentiful  in  the  soil. 

Som.e  plants  do  better  in  sandy  soil;  others  in  loamiy 
others  in  heavy  soil.     Com  flourishes  in  a  well  drained,  rich- 
sandy  loam,  T^hile  wheat  does  best  in  a  rich,  black,   clay  loam; 
rice  needs  a  light,  moist  soil  with  a  clay  sub-soil  which  hold 

(1)  Soils,  Their  Properties  and  Managem.ent  by  Lyon,  Fippin 
and  Buckman  --p-4. 
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the  moisture  at  the  surface  for  the  crop  to  gro?/  in.  Therefore, 
crops  vary  in  their  soil  requirements,  as  may  be  observed  from 
the  chart  following. 

After  the  desirable  soil  conditions,  and  other  essential 
reGuireinents  for  the  grovth  of  a  crop  are  met,   the  question  of 
suitable  equipment  arises.     If  a  m-an  is  in  the  truck- fanning 
business,  he  vdll  require  all  sorts  of  plora,  possibly  a 
tractor  or  tv;o,  as  well  a?  sufficient  hand-tools,  and  packing 
equipment  necessary  for  the  disposal  of  his  crop.     The  apple 
business  requires  plows,  harro-^'s,   spray-equipment,  ladders, 
baskets  and  boxes  for  packing,  etc.     A  man  raising  wheat  will 
need  large  tractors,  harvesters,  and  threshing  machines,  and 
possibly  a  local  grain  elevator  in  which  he  may  store  his  grain 
until  it  is  sold,  or  shipped  to  another  market.     Thus  we  m.ight 
name  each  crop  and  the  particular  type  of  equipment  that  is 
needed  to  grow  it  most  economically  sr.d  successfully. 

Labor  itself  is  another  important  consideration  in 
successful  agriculture.     At  the  present  tim.e  in  the  United 
States,  because  of  high  wages  and  short  hours  dem.anded  by  the 
hired  laborer  on  the  farm,   the  farmer  himself  is  finding  it 
difficult  in  som.e  sections  to  meet  the  requirements  of  the  city 
man  for  his  products.     There  is  a  great  tendency  toward  a  "back- 
to- the- city"  m.ovement,  leaving  the  farmer  som.ewhat  at  a  dis- 
advantage.    The  labor  he  has  been  able  to  secure  has  not  always 
been  skilled  labor.     In  other  countries,   such  as  China  and  India, 
where  labor  is  cheap  and  plentiful,   the  production  of  crops  has 
not  been  hindered,   so  far  as  the  standpoint  of  help  is  concerned. 
For  a  few  cents  the  Chinese  will  work  all  day  long  in  the  wet 
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rice  fields,  and  consider  their  lot  a  rather  fortunate  one. 

In  addition  to  the  desirability  of  skilled  labor,  there 
is  also  the  desirability  of  the  skilled  farmer        a  man  well- 
trained  in  the  arts  and  crafts  of  his  profession.     As  in  any 
other  field,  education  has  its  advantages,  and  to-day,  more 
and  no re,   farmers  are  sending  their  sons  and  daughters  to  be 
trained  at  the  agt?i cul tural  schools  throughout  the  country  — 
those  schools  established  by  the  Morrill  Act  during  Lincoln's 
administration.     They  realize  that  scientific  farming  is 
coming,  and  is  to  stay.     The  more  training  their  boys  c^nd 
girls  get,  the  better  fitted  they  v^ill  be  to  meet  the  com.pe- 
tition  that  is  increasing  daily  in  the  production- end  of 
agri  cul  ture . 

Another  important  problem  is  that  of  marketing  farm 
products.     A  farmer  m.ust  not  only  know  how  to  produce  his 
goods  at  a  profit,  but  also  how  to  dispose  of  them  at  a 
profit,     ^e  have  our  cooperative  marketing  associations,  our 
grain  elevator  syster.s,  etc.,  which  m.ust  be  m.anaged  by  skilled, 
trained  leaders.     The  tendency  to-day  seems  to  be  toward  the 
more  extensive  use  of  such  co5perative  organizations.  Because 
of  the  increasing  development  of  scientific  farming  ,  the 
effort  to  produce  more  and  better  produce  per  acre  and  still 
maintain  the  soil  for  future  generations,  and  because  of  the 
increasing  competition  in  m.any  fields,  as  well     as  the  develop- 
ment of  a  nerer  and  more  economical  type  of  marketing,   those  of 
the  farming  profession  are  beginning  to  realize  that  farming 
requires  not  only  skilled,  but  technical  information     to  insure 
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its  success. 

The  motto, "All  work  and  no  play  nakes  Jack  a  dull  boy", 
is  truly  applicable  to  the  farminc  profession.     The  days  of 
the  isolated  fanner  are  past,   those  days  when  he  and  his 
far.ily  were  separated  by  miles  from  the  nearest  neighbor, 
with  only  a  horse  and  wagon  to  pull  them  over  the  deep- 
rutted  roads  lying  between.     To-day,  good  roads,   the  auto- 
iT-Obile,   telephone,   radio,  ease  of  access  to  the  cities 
with  their  schools,   theaters,  etc.,  have  eliminated  the 
drudgery  and  unsocial  life  of  the  past,   and  have  created*, 
a  life  quite  sirilar  to  that  en;^oyed  by  city  folk. 

Agricultural  products  have  certain  definite  requirements 
which  must  be  met  the  wrld  over.     Some  are  erapha seized  in 
certain  countries  more  than  in  others.     The  educational  and 
recreational  requirem.ents  of  a  satisfied  American  farmer 
are  not  the  same  as  those  of  a  farmer  in  Borneo.     The  equip- 
ment necessary  for  a  western  wheat  farm  is  not  the  same  as 
that  for  wheat  growers  in  the  valley  of  the  Nile.     But  there 
are  Vno  things  vhich  demand  similar  requirements  throughout 
the  earth  for  the  same  agricultural  product.     These  are 
climate  ajid  soil.     Under  climate  we  include  temperature, 
rainfall,  humidity  and  influence  of  winds.     For  each  crop 
there  seems  to  be  a  similarity  in  the  required  temperature, 
necessary''  amount  of  water,   and  in  the  peculiar  requirem.ents 
of  the  soil,   to  grow  the  crop  to  the  best  advantage. 

In  the  preceding  pages  we  have  examined,  som.ewhat  in 
detail,  the  requisites  for  the  growth  of  our  agricultural 
products,  and  row  let  us  turn  our  attention  to  the  individual 
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crops  T^-ich  will  be  discussed  briefly.     This  discussion  is 
intended  to  supplement  the  enclosed  charts  which  outline  the 
leading  agricultural  products  of  the  world.     The  crops  are 
arranged  according  to  groups,  including  grains,  sugars, 
beverages,   fibers,   fruits,   spices  and  condiments,  and 
miscellaneous  crops.     The  crops  in  these  individual  groups 
are  arranged,  as  nearly  as  possibly,  in  the  order  of  their 
importance.     This  importance  is  based  upon  amount  of  pro- 
duction, universality  of  growth,  demand  for  v/orld  consumption^ 
and  necessity  for  use. 

A  map  of  each  of  the  products  is  included  to  show  the 
places  rhere  each  crop  is  grown  to  any  extent.     The  regions 
of  more  important  production  are  shaded  darker  than  those  of 
less  importance.     In  come  instances  it  will  be  noted  that 
more  thain  one  product  is  upon  the  same  map. 
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WHEAT 

Down  through  the  ages  wheat  has  always  been  used  as 

a  food,  and  to-day,  with  its  thousar.d  varieties,  it  is  used 

in  some  form  by  every  civilized  people  on  the  earth.  Ko 

other  cereal,  with  the  exception  of  rice,  can  be  compared 

with  it  ir  the  am.ount  gro^/n  and  consumed,     "^e  have  a  world's 

annual  production  of  wheat  amounting  from  three  to  four 

billion  bushels.     This  includes  an  annual  world- surplus  of 

O) 

from  6  50  to  7  5C  m.illion  bushels  v/hich  is  exported  to  those 
countries  which  cannot  produce  what  they  need  for  their  own- 
consumption.     The  United  Kingdom  is  one  of  the  chief  im.port- 
ing  countries. 

TVinter  wheat  is  that  which  is  sown  in  the  fall,  allowed 
to  stand  through  the  winter  protected  by  snow,   and  coming 
up  ir  the  spring  is  harvested  during  the  late  sum.mer.     It  is 
grown  in  that  part  of  the  world  where  the  winters  are  not 
too  severe,  and  where  there  is  usually  enough  snow  to  protect 
the  tender  shoots  before  the  ground  freezes  hard. 

The  spring  wheat,  as  its  name  indicates,  is  planted  in 
the  spring  and  harvested  in  the  late  summer  or  early  fall. 
This  is  grown  in  a  hardier  climate  than  that  favorable  for 
winter  wheat. 

Concerning  the  future  possibilities  of  wheat,  it  may 
are 

be  said  that  there^^vast,  undeveloped  areas  adapted  to  wheat, 
in  South  America,  Russia,  Siberia  and  Canada.     Also,   when  com. 
ing  the  yield  per  acre  in  the  United  States  with  that  of  the 
other  countries  listed  on  the  chart,   it  can  be  seen  that  the 
(1)  Soil  Culture  p-249 
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farr.ers  of  the  country  producinr  the  ^vorld's  greatest  supply 
are  seemingly  satisfied  with  an  extensive,   rather  than  an 
intensive  type  of  production.     The  United  States,  because  of 
its  fertile  soil  and  wonderful  advantages,  has  the  opportunity 
of  producing  a  yield  per  acre  in  wheat  that  will  outshine  the 
present  leaders,     ^.at  the  soil  in  the  '^^.eat  regions  can  do 
has  never  been  demonstrated,  and  it  has  been  stated  by  Dr. 
Taylor  (author  of  Soil  Culture)  that  "our  wheat  farmers  must 
increase  the  efficiency  of  their  soil  or  surrender  their 
supremacy  in  the  production  of  miankind's  most  important  food". 

RICE 

Rice  and  wheat  go  hand  in  hand,   competing  for  first  place 

as  the  cereal- food  of  the  human  race.     The  world- crop  amounts 

0) 

to  about  17"'-2CC-billi on  pounds,   and  China,   according  to  the 
Unite-^  States  Commerce  Year  Book,  (1928,  p-150)  is  the  world's 
largest  producer  of  rice,  soy-bean,  and  tea.      Rice  is  the 
principal  article  of  food  in  India,   Japan,  and  China,  India 
consuming  278  pounds  per  capita  annually,  while  Japan  uses  282 
pounds  per  capita.     It  has  aii  advantage  over  wheat  in  that  it 
may  be  thrown  into  a  pot,  boiled  for  twenty  minutes,   and  be 
ready  to  serve,     ^eat,  on  the  other  hand,  m.ust  be  ground  into 
flour  and  be  subjected  to  machine  m.anipulation  before  it  is 
ready  for  use.     The  natives  can  gather  their  own  rice,  winnow 
it,   and  pound  it  in  their  crude  mortars  to  remove  the  husks, 
making  the  preparation  for  its  use  comparatively  simple. 
(1)  U.S.D.A.Y.B.    (1927  )  p-G21.      (2)  Soil  Culture  p-293. 
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Rice  requires  level,  low,  land  which  can  be  easily 

flooded  in  the  springtime  when  the  new,  young,   shoots  are 

coning  up,  and  which  can  be  easily  drained  in  the  fall  in 

order  to  facilitate  the  harvesting  of  the  crop.     Heat  and 

water  are  essential.     The  United  States  can  produce  more 

rice  per  person  by  use  of  machinery,   than  China  or  Japatn, 

despite  their  generations  of  ri ce- growing,  and  one  man  in 

the  United  States  produces  eighty  acres  of  rice  to  one  acre 

in  Japan. Because  the  United  States  raises  more  than  enough 

for  its  own  consumption,   there  is  a  slight  surplus  for  ex- 
portation « 

There  are  two  kinds  of  rice  grown,  according  to  location, 

 the  upland  and  lowland  varieties.    Most  of  the  rice  is  of 

the  lowland  variety,   which,   as  has  already  been  mentioned, 
requires  irrigation.     The  upland  varieties  are  grown  in  the 
fertile  uplands  without  need  of  irrigation. 

CORN 

In  the  United  States,   com  has  the  most  value  in  money, 
is  the  largest  ,in  quantity,   raised,   and  in  all  probability 
is  the  most  useful  food  produced.     With  us  it  is  very  important 
as  one  of  the  best  foods  for  fattening  hogs  and  cattle,  and 
only  a  email  percentage  of  the  crop  is  used  for  human  consump- 
tion; whereas  in  Mexico  the  comm.on  people  depend  upon  corn  as 
their  chief  diet.    TTorld  production  amounts  to  about  four- 
billion  bushels,  of  which  the  United  States  produces  about 
seventy  percent.     The  United  States  has  very  favorable  climatic 
(1)  Ind.  Geog.  p-fi9 
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conditions,  and  rich,  fertile  soil,  so  this  crop  can  be 
grown  in  prattically  all  parts  of  the  country  where  the 

altitude  is  not  too  high.     Despite  the  supremacy  v^ich  we 
now  maintain,  we  are  not  getting  the  yield  per  acre  that 
the  favorable  conditions  warrant.     Many  farmers  have  grown 
200-250  bushels  per  acre,   and  thousands  have  grown  over 
100  bushels  per  acre,  yet  the  average  of  the  country  is  only 
about  30  bushels  per  acre.    We  can,  and  should,  increase  the 
yield  in  the  com  belt,  because  there  is  an  increasing  yeerly 

home  consumption  to  supply,   as  well  as  increasing  export 
demand.     The  future  possibilities  of  this  crop  are  very  great 
and  the  United  States  has  every  opportunity  to  maintain  its 
supremacy  in  the  production  of  this  commodity. 

MILLET 

Millet  is  one  of  the  important  cereal  grains  of  the 
•^orld,  because  it  is  raised  by  the  poorer  peoples  for  both 
grain  and  forage  purposes.     It  is  grown  chiefly  in  India, 
China,   Japan,  North  Africa,  and  in  many  countries  of  Europe, 
notably  ir  Austria,  Hungary,  Poland,  Russia,  Roumania,  and 
Bulgaria,  where  it  forms  the  staple  diet  of  one-third  of  the 
world's  population.     After  rice,   it  is  perhaps  the  most 
valuable  single  article  of  food  in  India,  where  over  thirty- 
five  million  acres  are  planted  annually/''^ 

There  are  many  varieties  of  millets,   such  as  the  foxtail 
millets,  German  and  Hungarian  millet,  dura,  pearl  millet,  and 
kaffir  com.     In  India  the  two  types  of  millet  grown  are  the 
jowar  and  baj  ri .     The  Poor  Man  s  millet  is  cultivated,  during 
(1)  Americana  ^^ol .  19,  p-125. 
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six  weeks  of  the  rainy  season,  over  a  large  part  of  India 
up  to  an  altitude  of  6,500  feet  in  the  Himalaya  mountains. 
This  is  used  chiefly  by  the  poorer  classes,   ■''ho  eat  it 
boiled  in  milk,  or  parched.     The  flour  of  another  variety 
is  used  for  bread,  when  mixed  with  buttermilk,  and  is  con- 
sidered more  nutritious  than  rice.     The  bread  is  eaten  with 
butter  and  condiments  of  various  kinds,   while  the  stalks  are 
used  as  fodder  for  the  cattle. 

Juar  is  cultivated  in  most  countries,  in  the  cotton 

o  _o 

area,  between  the  latitudes  45  N.   and  35  S.     In  India  and 
Africa  it  is  of  the  greatest  value  in  the  upland  tracts 

o  o 

between  15  and  30  ,   while  in  the  warmer,  m.ore  moist  regions 
of  Lower  Burma  and  Ceylon,  it  is  not  an  important  crop.  There 
are  two  great  crops  of  juar,  of  which  the  kharif  ripens  in 
the  autumn,  and  the  rabi  ripens  in  the  spring.     This  yields 
a  nourishing  grain,   about  the  same  quantity  per  acre  as  wheat 
or  rice   (900  lbs.),   and  ten  times  as  much  in  fuel  and  fodder 
as  ordinary  cereal  crops.     It  is  im/oortant  on  Ian-.",  not  flooded 
by  water,   and  is  therefore  the  staple  grain  in  India,  where  the 
black  and  mixed  black  soils  predominate,  provided  the  rainfall 
is  moderate  and  well  distributed.     Where  the  rainfall  is  ex- 
cessive,  rice  takes  its  place,  or, on  the  sandy  lOjSMTis  and 
shallow  soils,   it  is  replaced  by  ba  j  ra^.     •Jua'r  is  grown  to  meet 
the  food  necessities  of  the  people. 

The  significance  of  millet  in  the  village  economy  in  . 
India  is  twofold,  in  that  it  not  only  feeds  the  villagers, 
but  supports  their  most  precious  possessions,  nam.ely  their 
cattle,   as  well.     The  people  count  their  wealth  in  their  cattle 
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which  are  not  used  for  milk,  but  for  beasts  of  burden,  and 
since  the  forests  furnish  poor  grazing,  millet  fodder  is 
the  dependable  cattle  food. 

Because  of  its  many  varieties,   and  the  uses  to  which 
it  is  put,  r.illet  is  one  of  the  most  important  cereals  in 
the  world.     As  the  principal  food  for  so  many  millions  in 
Asia,  Africa,  and  Europe,  and  as  one  of  the  leading  fodder 
crops  of  the  world,  it  continues  to  serve  a  double  purpose 
as  it  has  done  since  prehistoric  time. 

OATS 

Oats  are  one  of  the  leading  grain  crops  of  the  temperate 
zone.     There  is  a  ^orld-production  of  about  four  and  one-half 
billion  bushels,  and  about  sixty  percent  of  this  is  grown  in 
Europe,   while  twenty- five  percent  is  raised  in  the  United 
States.     It  is  grown  for  feed  for  farm  animals,   as  well  as 
for  straw,  ar.d  a  very  small  percentage  is  used  for  human  con- 
sumption,    ^en  compared  v/ith  wheat,   although  a  larger  number 
of  bushels  of  oats  are  produced  in  the  world,   the  oat  crop 
is  the  less  im.portant  of  the  two. 

RYE 

Rye  is  a  cereal  which  is  more  favored  by  m-any  people  for 
breadstuff  than  wheat.     In  Europe  appro xim.ately  200-million 
people  depend  upon  rye  for  their  bread,   though  the  bread  is 
some7;hat  darker,   slightly  heavier,  and  not  quite  so  nutritious 
as  that  made  from  wheat.     Because  it  will  make  a  fair  yield  on 
poor  land,  and  is  a  hearty  crop,   rye  is  probably  the  most  re- 
liable of  any  of  the  cereals  to  grow.     The  annual  production 
(1)  Ind.  C-eog.  p-66. 
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of  the  world  is  nearly  two-billion  bushels,   and  that  of 

0) 

the  United  States  about  sixty-million  bushels.  Because 
of  its  good  qualities,  rye  will  doubtlessly  be  grown  in 
increasing  amounts,  especially  in  regions  of  large  pop- 
ulations and  poor  soil  conditions. 

BAFOLEY 

Barley  is  grown  even  more  widely  over  the  earth  than 

rye,  and  its  production  has  spread  from  the  earliest  times 

all  over  the  world  which  now  produces  annually  about  one 

(^) 

and  one-aalf  billion  bushels.     Its  one  advantage,  the 
ability  to  ripen  in  a  short  season,  m.akes  it  the  bread-crop 
of  the  people  of  the  far  north,  even  within  the  arctic 
circle,  and  it  can  also  be  grov/n  -?here  the  rainfall  is  too 
light  for  other  cereals,   as  on  the  edge  of  deserts.  In 
China,   Japan,   and  India,   two  crops  are  obtained  from  the 
land  in  one  year.     In  the  United  States,  barley  is  not 
particularly  im.portant  as  a  crop,  although  it  leads  in  world 
production,   for  most  of  the  crop  is  fed  to  farm  animals.  The 
dem.ar.d  for  barley  bread  in  this  country  is  not  large,  but  it 
is  probable  that  the  increase  in  production  of  barley  will 
continue  to  a  r^reat  extent  here.     In  northern  European 
countries,  and  those  countries  where  it  is  now  grown,  the 
production  will  be  increased  because  of  its  use  for  making 
barley  bread  for  the  millions  of  people  there.     The  people 
of  the  Urited  States  do  not  seem  to  have  developed  a  taste  for 
this  coarser  bread- stuff. 

(1)  U.S.D.A.Y.B.  pp  -768-769.      (2)  Soil  Culture  p-27  3. 
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SUGAR  --CA^T  BEET 


Care  sugar  Is  a  tropical  and  sub- tropl  cal  pi  art,  cut 
orce  each  year,  after  which  a  new  crop  springs  up  from  the 
old  root  stocV.  s.     It  requires  no  frost  for  at  least  seven 
or  eight  months,  nuch  sunshine  and  warmth,  plenty  of  rain 
in  frequent  showers,  and  a  deep,   rich  soil /^"^  Cuba  and  India 
produce  between  them  over  ore-half  of  the  world's  crop  which 
consists  of  about  eirh teen-iriillion  short- tons.     Java,  Brazil, 
Australia,  Hawaii,  ard  Porto  Pico  are  also  important  producers 
of  cane  sugar.     The  cane  is  ground,  and  the  raw  sugar  made  near 
the  cane  fields,  though  it  is  not  refined  in  the  tropics,  but 
near  the  source  of  consumption. 

Beet  sugar  is  grown  from  certain  varieties  of  beets  having 
a  high  sugar  content.     It  is  a  temperate  zone  product  and  is 
produced  in  every  European  country,  having  also  increased 
rapidly  in  the  United  States  in  the  last  thirty  years,  until  in 
19  27  the  United  States  ranked  fourth  in  its  production.     This  is 
another  case  ^here  labor  has  influenced  the  slow  development  of 
this  product  ir  the  United  States,  because  beet  raising  requires 
considerable  hand-labor  which  in  the  United  States  is  scarce  and 
costly.     In  Europe  where  labor  has  been  plentiful  and  cheap,  the 
crop  has  developed  v/ithout  hindrarce,  unless  it  has  been  lack  of 
land.     The  United  States  has  large  land  areas  which  can  grow  these 
beets,   so  the  mill  owners  contract  with  the  fanner  for  their  crops, 
aid  them  with  their  seed,  methods  of  growing  and  harvesting,  and 
(1)  Ind.  Geog.  p-91.         (2)  U. S. D. A.Y.B. , 1927 ,  pp-957-95B. 
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through  this  co6perative  work,   the  industry  can  succeed  in 
this  country. 

As  the  population  of  the  world  increases,  and  as  the 
standard  of  living  becomes  higher,  there  is  going  to  be  an 
increase  in  the  demand  for  sugar  which  must  "be  met  by  an 
increased  production.     This  opens  up  the  future  for  the  sugar 
industry;   for  new  sugar  areas  to  be  opened,  increased  yield 
per  acre,  and  improved  machinery. 

TEA 

Tea  and  coffee  are  the  two  rost  important  of  the  cooked 
beverares  used  in  the  world  to-dajs   tea  being  probably  more 
Im.portant  in  the  eastern  hem.i sphere  than  in  the  western.  The 
Englishman's  tea  has  become  institutional  with  him.  --  an  after- 
noon without  tea,  i s  an  afternoon  spoiled.     China  is  the  leadin 
producer  of  tea  in  the  world,   and  India  ranks  a  close  second. 
The  tea  plant  is  a  bush,   which  when  it  is  unpruned,  may  attain 
the  height  of  a  sm.all  tree.     On  the  tea  plantations  the  bushes 
are  kept  low  enough  so  that  the  leaves  may  be  plucked  from  the 
ground,  w^iich  necessitates  much  hand  labor,  and  is  limited  to 
the  warm  regions  where  such  labor  is  plentiful  and  cheap.  The 
world  crop  for  1G24  am.ounted  to  about  400-million  kilograms, 
and  the  industry  is  keeping  up  with  the  demand. 

(1)  Int.  y.B.  of  Agr.  Statistics,  pp-14f^_i43. 
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COFFEE 


Coffee  is  one  of  the  world's  popular  drinks,  especiallj^ 

so  in  the  United  States,  where  we  consume  more  th.an  one-rr-illion 
0) 

pounds  per  day,  and  western  Europe  is  constantly  using  more  and 
more  of  this  beverage. 

South  America,  with  Brazil  in  the  lead,  is  the  continent 
ranking  first  in  production,  and  Central  America  also  is  an 
important  source  of  supply.     Coffee  is  grow  successfully  on 
hilly  uplands  in  Brazil,   since  these  are  well  drained  and  out 
of  danger  of  severe  frosts  from  the  valley  belov.',  being  pro- 
duced on  great  plantations,  with  large  capital  and  modem 
machinery.     Tlie  coffee  of  Brazil  is  largely  grown  in  the  single 
province  of  Sao  Paulo,  and*most  of  it  is  exported  through  the 
single  port  of  Santos.     Despite  the  fact  that  there  is  a  m.ove- 
ment  advocating  less  use  of  coffee  because  of  its  stimulation, 
the  production  is  not  decreasing,  and  the  demand  for  it  is 
seemingly  increasing. 

CACAO 

Cacao  is  the  bean  from  ^vhich  cocoa  is  obtained.  There 
are  two  principal  sources  of  production:   First,   the  west  coast 
of  Africa;  second,  tropical  America,  where  Brazil  and  Equador 
are  the  leading  producers.     The  cacao  beans  are  the  seeds  of  a 
fruit  vfhich  grows  from,  the  large  branches  and  trunks  of  the 
cacao  tree,  and  the  fruit  itself  is  about  the  size  of  a  cucumber. 
In  Africa  we  have  both  the  wild  cacao  and  the  plantation  pro- 
duction.    In  Equador  plantations  contain  as  many  as  thirty  to 
forty- thou snad  trees.     The  trees  do  not  bear  fruit  until  they 
(1)  Ind.  Geog.,  p-328.  (2)  Ind.  Geog.,  p-312. 
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are  at  least  five  years  old,  and  care  must  be  taken  In 
picking  because  of  the  ease  of  injui'y  to  the  buds  and 
blossoms    which  are  to  bring  forth  the  next  harvest.  Each 
pod  contains  about  sixty  seeds  arranged  in  rows  which  must 
be  extracted,  cured,  and  dried,  in  order  to  become  the  cacao 
beans  sold  in  world  trade. 

As  we  are  increasing  our  use  of  sugar,  as  well  as  candy, 
and  sweets,   the  chocolate  which  is  required  will  probably  be 
deir.anded  in  increasing  anounts  as  the  years  go  by.  Plantation 
cacao  will  naturally  be  desirec'i,  and  those  regions  which  are 
hot  and  darp  will  nececsarily  have  to  meet  the  demand. 

COTTON 

Cotton  is  one  of  the  most  Important  of  our  fibres.  The 
importsT.ce  of  cotton  is  becoming  greater  as  population  increases 
and  it  is  put  to  new  uses.     It  is  soft,  durable,  of  fine  texture, 
and  cheap;  it  supplies  the  need  which  the  more  expensive  textiles 
do  not  meet.     At  the  present  tim.e,   silk  and  rayon  are  in  great 
demand,  due  to  the  vogue  of  fashion,   successful  advertising 
campaigns,  and  the  attractiveness  of  the  product.     If  cotton 
c an  ob  tain  the  popularity  that  silk  and  rayon  have  to-day,  by 
intensive  advertising,  by  producing  cloth  of  fine  texture  and 
attractive  patterns,  appealing  to  the ' di scriminating  taste  of 
women,  it  will  then  be  one  of  the  principal,  if  not  the  prin- 
cipal, kinds  of  clothing  demanded  by  the  people.     A.t  the  present 
time  about  one-h?.lf  the  people  of  the  earth  depend  upon  cotton 
for  clothing,  as  well  as  for  miscellaneous  uses. 
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The  United  States  produces  about  fifty  percent  of  the 
world-suppl3^  of  cotton,  and  it  is  the  leading  export  of 
this  country,  especially  to  Great  Britain  with  its  great 
textile  factories.     According  to  the  United  States  Department 
of  Agriculture,   taking  the  average  for  the  three  years,  1919- 
19  21,   the  United  States  produced  fifty- two  percent  of  the 
world's  cotton;  China,  nineteen  percent;  British  India, 
eighteen  percent;  Egypt,   five  percent.     The  other  six  percent 
is  scattered  throughout  the  world.     The  world  production  of 

(0 

cotton  in  19  26-19  27,  was  twenty- e.i  gbt  million  bales.  Of 
this,   the  United  States  produced  17,977,000  bales;  India, 
4,162,000  bales;  China,   1,584,000  bales;  Egypt,  1,497,000 
bales . 

According  to  the  educational  chart  of  the  United  States 
Department  of  Agriculture,   there  are  five  principal  commercial 
types  of  cotton.     These  are:   First,  Sea  Island;  second, 
Egyptian;   third,  upland  —  long  staple;  fourth,  upland  short 
stable;   fifth,  Asiatic.     These  types  are  based  upon  the  length 
of  the  cotton  staple.     Sea  Island  cotton  has  a  staple  of  two 
inches;  Egyptian  cotton,  one  and  one-half  to  one  and  three- 
fourths  inches;  upland  long-staple,  one  and  one-fourth  inches; 
upland  short  staple,  one  and  one- si xteenth  inches;  Asiatic, 
about  one  inch.     Each  cotton  fibre  is  a  small,  hair-like  cell 
which  determines  the  strength  of  the  cotton.     ^  strand  of  wool 
is  about  one- third  as  strong  as  the  same  sized  cotton  fibre. 

(1)  U.S.D.A.Y.P. ,19  27,pp-016-9l7. 

(2)  Industrial  Geog.--Whitbeck--p-101. 
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Besides  cotton  fibre,   the  seeds  are  also  of  considerable 
importance  for  they  are  made  into  cotton- seed  oil,   cotton- seed 
cake,   and  cotton-seed  bread.     Cotton- seed  oil  is  practically 
identical  in  composition  with  olive  oil,  and  therefore  it  is 
used  as  salad  and  cooklnr;;;  oil.  In  the  manufacture  of  butter- 
substitutes,   soaps,  paints,  and  as  a  lubricant.  Cotton-seed 
bread  and  cake  are  used  as  feed  for  live  stock;   cotton- seed 
hulls  are  used  in  the  manufacture  of  paper,   fibre  board,  and 
dairy  feeds.     In  all,  the  cotton  fibre  is  the  most  valuable 
part  of  the  crop,  although  these  by-products  represent  a  con- 
siderable portion  of  the  total  value. 

FLAX 

The  world-production  of  flax  seed  is  approximately 
150-million  bushels  annually,  v/hile  that  of  fibre  is 

(0 

approximately  1, 400 , COO , COO  pounds  annually.     Although  the 
United  States  is  one  of  the  largest  consumers  of  linen,  we 
import  practically  all  that  we  consume.     V^e  do  not  raise  the 
fibre  here,  because  v/e  have  not  the  low-priced  labor  which 
determines  where  it  can  be  raised,  rather  than  suitable  land 
and  climate,  but  in  Russia  and  Poland  they  do  have  low-priced 
laborers  who  are  experienced  in  the  necessary  handling, 
retting,  etc.     The  United  States  can  increase  its  production 
of  flax  seed,  as  the  growing  demand  for  linseed  oil  m.akes  this 
desirable,  because  we  have  the  land  and  necessary  machinery. 
It  would  be  im.possible  for  our  high-priced  labor  to  compete 
in  the  production,  of  flax  for  fibre,  when  we  can  import  it  as 
(1)  U.S.D.^.Y.P. ,1927,  p-ei3. 
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cheaply  as  we  do. 

Linen  has  always  been  a  popular  commodity,   and  as  the 
world  increases  in  population,   the  demand  for  linen  is  bound 
to  increase  also;   so,  by  enlarged  produ.ction  in  the  areas  where 
these  skilled  hand-laborers  are  now  found,   the  world  will  not 
want  for  the  linen  which  it  needs. 

HEMP 

Hemp  is  an  important  fibre  plant.     It  is  much  coarser 
than  flax,  and  is,   therefore,  used  as  a  substitute  for  linen. 
This  is  another  case  where  the  conditions  are  right  for  grow- 
ing the  product  in  the  United  States,  but  where  it  is  actually 
grown  to  a  lim.ited  extent,  because  of  the  lack  of  cheap  labor 
which  is  necessary  in  the  growing  and  preparing  of  it.  The 
plant  its&lf  may  reach  a  height  of  ten  or  more  feet  under 
favorable  circum. stances.     The  finest  grades  of  hemp  com.e  from 
Italy,   an.d  because  the  male  plants  yield  the  best  fibres,  they 
are  always  cut  before  the  fern-ale.     Hemp  of  the  best  quality  is 
creamy- wbite  in  color,   soft  and  pliable,  and  it  is  largely 
used  for  cordage,   ropes,  and  the  carpet  and  rug  trade. 

Hemp  seed  is  oleaginous  and  demulcent,   and  is  used  for 
feeding  birds.     TThen  the  seeds  are  submitted  to  pressure,  they 
yield  about  twenty- five  percent  of  a  fixed  oil  v'hich  is  used 
for  mal'.ing  varrishes. 

The  hemp  plant,  esnecially  in  the  warmer  regions  of  the 
East,  produces  a  resinous  substance,   som.e  of  which  is  used 
because  of  its  narcotic  virtues. 
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JUTE 

There  are  numerous  varieties  of  jute,  but  the  yield  of 

fibre  is  quite  similar  for  each  of  these  varieties.  India 

produces  nost  of  the  jute  of  the  world,   amounting  to  about 

(0 

four-billion  pounds  yearly.     This  is  raised  in  the  lower 
Ganges  valley  where  the  delta  soil,   and  the  hot  climate, 
seem  to  be  highly  suited  to  the  growth  of  this  crop.  The 
fibre  is  taken  from  the  inner  bark  of  the  jute  plant,   and  is 
used  ir  m.al:ing  coarse  cloth,  as  burlap.     Jute  bags  are  shipped 
all  over  the  world  as  containers  of  coffee,   sugar,  cotton, 
nitrate  of  soda,  etc. 

SISAL 

The  principal  part  of  the  world  vhere  sisal,  or  henequen, 
is  grown,  is  the  peninsula  of  Yucatan  in  Mexico.     It  is  also 
grown  in  the  Bahamas,  Florida,  Cuba,  Hav/aii,   and  parts  of 
British  East  Africa,  with  satisfactory  results.     The  long 
sword- shaped  leaves  of  the  plant,   armed  with  thorns  along  the 
edge,  yield  the  fibre.     In  Yucatan  about  an  average  of  fifteen 
leaves  per  plant  is  obtained  for  twenty- five  years.     At  the 
end  of  that  time,   the  plants  send  out  a  flovrering  stem,  after 
which  they  die.     Sisal  is  smooth,   straight,  and  clean;  is 
yellowi sh- whi te  in  color,  and  about  two  and  one-half  to  four 
feet  long.     Next  to  Manila  hemp,  this  is  the  most  im.portant 
fibre  for  use  in  cordage.     Since  the  developm.ent  of  the  binder 
for  use  in  the  wheat  fields,   sisal  has  been  used  almost  ex- 
clusively for  binder  twines. 
(1)  Y.B.  of  Commerce,   1928,  p-332. 
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MANILA  HEI.,!P 

Mar.ila  heTrp  of  the  Philippines  is  really  not  a  heir.p 
at  all,  hut  a  fibre  which  is  a  relative  of  the  banana  plant. 
It  is  cultivated  only  in  the  Philippines  where  it  is  one  of 
their  foremost  industries.     The  finest  grades  of  Manila 
hemp  are  of  a  light  buff  color,  lustrous,  very  strong,  ^;rith 
strands  from  six  to  twelve  feet  in  length.     The  inferior 
qualities  are  much  coarser,  and  have  not  the  stt?ength  of  the 
finer  grades.     Manila  hernp  is  supreme  for  rope  making. 

WHITE  POTATOES 

As  a  food  the  potato  ranks  third  in  the  world,  along 
with  wheat  and  rice.     The  value  of  potato  is  in  the  fact 
that  it  can  store  up  starch,  which  is  one  of  the  chief 
kinds  of  human  food.     A.nother  important  feature  is  that  so 
much  food  can  be  grovni  in  so  little  ground,   for  no  other 
crop,  unless  it  is  com,   can  produce  as  m.uch  food  per  acre. 
Because  of  this,  it  is  suited  to  areas  of  dense  population 
as  an  inexpensive  food.     Such  countries  as  Germany,  Russia, 
Poland,  Holland,  Belgium,  etc.,  have  soils  and  climates 
suitable  for  the  growing  of  potatoes,  and  therefore,  we  have 
an  enormous  growth  of  this  inexpensive  food  to  feed  those 
large  copulations.     They  also  use  potatoes  to  feed  farm 
animals,  especially  cattle  and  hags,  in  place  of  com.  In 
Europe  the  potato  is  made  into  starch,   flour,  and  alcohol. 

World  production  amounts  to  nearly  six-billion  bushels  - 
the  statistics  of  production  in  Russia,  China,  and  India,  for 
(1)  U.S.D.A.Y.B. ,1927 ,  pp-ee57-687. 
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recent  years,  being  so  uncertain  that  accurate  figures 
are  not  available.     On  the  basis  of  years  1924  and  1925, 
European  Russia  probably  produces  more  potatoes  than  any 
other  country;  but  figures  for  19  26  and  1927  are  unknown, 
so  its  place  cannot  be  definitely  defined. 

Some  people  have  claimed,  because  of  the  use  of  the 
tuber  for  seed,   the  potato  itself  will  run  out,  and  if 
this  is  possible,  it  will  be  necessary  to  develop  new 
varieties  from  the  true  seed  of  the  potato  plant.  Since 
so  many  millions  depend  upor  this  food,  it  is  not  likely 
that  the  potato  will  be  allowed  to  becom.e  neglected. 

SOY  BEANS 

Soy  beans  are  a  legume  like  other  beans  grown  in  the 
United  States,   and  as  such,  take  nitrogen  from,  the  air  and 
fix  it  in  the  form  of  nodules  on  its  roots  while  it  grows. 
That  is  ore  reason  for  its  increasing  use  in  America.  In 
the  Orient,  where  China  is  the  largest  producer,  because 
soy  beans  can  be  utilized  in  so  m.any  ways,  it  is  one  of  the 
principal  foods  of  the  East.     It  is  rich  in  oil,   can  be 
crushed  into  cakes,  made  into  m.ilk,   as  well  as  be  used  in 
the  many  ways  in  which  bears  are  used  in  this  country. 
Because  of  its  ease  of  growing,   the  fair  yield  per  acre, 
and  because  of  its  wide  adaptibility  as  far  as  soil  and 
clim-ate  are  concerned,  with  very  few  enemies,  it  has  becom.e 
a  r.ost  desirable  food  for  the  Oriental  people,  and  other 
countries  in  the  world  are  beginning  to  see  its  advantages. 
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TOBACCO 

Ever  since  the  days  of  the  introduction  of  tobacco 
into  England  by  the  explorers  of  America,  its  growth  has 
developed,  until  now  there  is  almost  a  passionate  demand 

for  it  the  world  over.     To-day  we  have  a  world-production 

0) 

of  about  four-billion  pounds  annually.     In  the  United  States 
there  are  six  classes  of  tobacco  gro7/n.     Three  of  these  are 
for  cigars;  the  filler  class,   the  binder  class,  and  the 
wrapper  class.     The  other  classes  are  distinguished  accord- 
ing to  the  manner  of  curing,  and  are  the  flue- cured,  the 
fire-cured,  and  the  air-cured.     The  cigar  types  of  tobacco 
are  grown  in  the  states  of  Georgia  and  Florida,  and  north 
of  the  Ohio  river  in  Maryland,  and  the  other  four^fifths 
is  grown  for  chewing,   smoking,   snuff,  and  exports.     In  parts 
of  the  country ten  ting"  is  carried  on  which  m.akes  a  finer 
grade  of  tobacco,  and  a  somewhat  better  yield,   although  the 
expense  is  greater  than  for  the  ordinary  field-grown  tobacco. 

RUBBER 

Rubber  is  ore  of  the  most  important  of  the  world's 
commodities  in  trade.     Since  the  development  of  the  auto- 
mobile industry,   there  has  been  an  increasing  demand  for 

this  particular  product.    Years  ago,  when  the  demand  for 

(1)  U.S.D.A.Y.B. ,1927,  pp-972-Q76. 

(2)  U.S.D.A.Y.B. ,1927,  pp-972-976. 
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rubber  was  slight,   the  world  was  satisfied  with  the  frild 
rubber  of  the  rainforests.     Twenty- five  years  ago,  Brazil 
was  producing  over  fifty-percent  of  the  'vorld's  rubber 
supply  from  the  wild  rubber  trees  of  the  Ar^iazon  forests. 
%  The  Indians  used  to  tap  the  trees  and  collect  the  latex, 

curing  it  over  fires  of  palm  nuts  in  their  camps  along  the 
rivers.     Manaos  was  then  the  great  interior  rubber  market 
of  Brazil,  being  located  half-way  up  the  Amazon  river,  but 
to-day,  v,'ith  the  increasing  dem.and,  has  com.e  the  development 
of  plantation  rubber.     In  ir23,  about  ninety-percent  of  the 
world's  rubber  came  from  this  source,  and  only  ten-percent 
from  wild  rubber. ^'^^ 

The  ^ungles  of  the  equatorial  and  tropical  regions  are 
cleared  of  trees  and  brush,  and  the-  small  rubber  trees  are 
set  out  in  plantation  arrangement.     The  latex  cannot  be 
extracted  until   the  trees  are  five  or  six  years  of  age,  v/hen 
they  are  tapped  almost  daily.     The  latex  is  separated  from, 
the  water  by  a  chemical  process,  and  then  it  is  ready  for 
shipment. 

Most  of  the  rubber  plantations  have  European  owners, 
particularly  the  British,  who,  because  of  their  control  of 
the  rubber  m.arket,  are  causing  the  development  of  American- 
o?-ned  plantations  for  American  consumption.     America,  the 
greatest  consumer  of  rubber,  naturally  does  not  desire 
British  control  of  this  industry,   and  Mr.  Firestone  is 

(1)  Industrial  Geog. ,R.H.Whitbeck,  p-496. 
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establishing  a  million-acre  rubber  plantation  in  Liberia, 
which  he  hopes  will  supply  his  needs  for  the  manufacture 
of  automobile  tires.     Mr.  Thomas  Edison  is  now  experimenting 
in  Florida  with  other  plants  than  rubber  plants,  in  the  hope 
of  producing  rubber  from  other  sources  more  economically,  as 
there  are  several  other  plants  which  produce  a  rubber-like 
fluid. 

The  principal  countries  producing  rubber  are  Java, 
Madura,  Sum.atra,  Romeo  and  other  Dutch  Indian  provinces, 
as  well  as  India,  Runna,  Malaya,  Cochin-China,  British 

(0 

Borneo,  Ceylon,  Fiji  Islands,  Hawaii,  etc.     In  these 
countries  cheap  labor  is  abundant,   climatic  conditions  high- 
ly desirable,  and  the  facilities  for  carrying  on  the  rubber 
industry  very  attractive.     In  Malaya  they  depend  upon  the 
Chinese  labor,  and  it  is  interesting  to  note  that  labor  near 
the  coast  is  cheaper  than  that  which  is  inland.     Mr.  Figart 
predicts  that  there  will  be  a  slight  increase  in  the  product- 
ion of  plantation- rubber  up  to  1930. 

COCOANUTS 

Cocoanuts  are  sold  in  three  different  ways:   First,  as  the 
whole,   raw  cocoanut;   second,  as  copra,  which  is  the  dried  m.eat 
of  the  cocoanut;   third,   as  cocoanut-oil.     Most  of  the  world- 
trade  is  in  cocoanut-oil.     The  Philippines  and  the  Dutch  East 
Indies  specialize  in  copra,  whereas  the  Philippines  produce 
al-T.ost  as  much  oil  as  copra.     According  to  the  figures  of  1923 

(1)  "Plant  and  Rubber  Industry  in  the  Middle  East"  --  D.M.Figa 
pp- 253- 29  5. 
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the  Philippines  produced  about  twentj'-niillion  pounds  no  re 
copra  than  the  Dutch  East  Indies,  out  of  the  theoretical 
total  copra  exnorts,  and  other  sections  producing  copra  are 
Ceylon,  Strait  Settlements,  India,  Indo-China,  and  Oceania. 
According  to  Mr.  Gothwaite,   the  cocoanut-oil  industry  of  the 
Philippines  "depends  upon  the  United  States'  market  v;hich 
must  te  maintained  .     Labor  is  absolutely  necessary,   and  the 
extra  labor  in  the  Philippines  is  now  being  utilixed  by  the 
rice  production,   so  that  a  steady  staff  of  laborers  can  be 
kept  to  carry  on  the  copra  industry. 

Cocoarut  trees  will  bear  for  about  one-hundred  years, 
according  to  estimate,   so  that  once  a  tree  is  established, 
it  car  be  depended  upon  to  produce  for  about  that  length  of 
time  under  favorable  conditions.     It  has  been  predicted  by 
Mr.  Gothwaite  that  there  will  be  a  slight  increase  of  pro- 
duction in  the  Philippines  for  the  next  few  years,  owing  to 
the  increasing  demand  in  the  United  States  for  vegetable 
oils,  of  which  cocoanut-oil  is  one. 

PEANUTS 

Peanuts,  as  a  crop,   are  growing  in  favor  in  the  United 
States.     China  and  Senegal,  on  the  west  coast  of  Africa,  lead 
the  world  in  their  production;  India,  also,  produces  large 
quantities.     The  advantage  of  peanuts  as  a  source  of  highly 
nutritious  food,   and  the  ability  to  be  made  into  butter  as 
T7ell  as  into  oil,  plus  cheapness  of  production,   are  making  it 

(1)  "Trade  in  Phil.  Copra      Cocoanut  Oil"--Trade  Promotion 

Series  7"-ll,p-6?,Gothwai  te . 
12)  Trade  Promotion  Series  f''ll,  p-114,Gothwai  te . 
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more  desirable  for  people  to  utilize.  Shelled  peanuts  con- 
tain from  forty  to  fifty  percent  of  a  highly  digestible  oil 
that  is  comparable  to  olivG  cil  for  culinary  purposes.  ^^'^ 

Cake,  which  is  the  resultant  of  expelled  oil,  is  ground 
and  marketed  as  peanut  meal,  containing  about  thirty- five 
percent  protein.     Experimentation  hab  shovrTi  that  peanut  pro- 
teins are  among  the  highest  in  quality,   and  are  highly  di- 
gestible.    The  world-imports  of  peanuts  in  19  26  amounted  to 
about  three  and  one-half  billion  pounds  1"^^ 

HOPS 

In  19  27,   the  77orld  production  of  hops  amounted  to  about 
120-million  pounds.  '  The  United  States  leads,  with  England 
and  Wales  ranking  second.     Other  countries  producing  in  con- 
siderable quantity,  are  Belgium,  France,  Germany,  Czecho- 
slovakia, Yugoslavia,  Poland,  and  Russia.     The  crop  is  used 
as  a  substance  in  the  production  of  beverages.     In  the  United 
States,   since  prohibition,  probably  a  large  percentage  of  the 
hops  grown  are  used  in  the  hom.es  for  making  "home  brew". 

Sl^ET  POTATOES 

Sweet  potatoes  are  grown  almost  exclusively  in  the 

western  hemisphere,  with  the  exception  of  Haxvaii  and  the 

Philippines.     The  difficulty  with  the  sweet  potato  is  its 

perishable  nature,  v/hich  prevents  storage  for  any  length  of 

time,  except  cold-storage.     Therefore,   these  potatoes  are 

usually  sold  soon  after  they  are  dug.     The  sweet  potato 

itself  is  very  delicious;  it  is  not  hard  to  grow;   the  profit 

(1)  U.S.D.A.Y.B. ,1927,  p-503.      (2)  U . S. D. A. Y. B . , 19 27 ,  p-950 
(3)  U.S.D.A.Y.B. ,1927,  p-945. 
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is  usually  quite  satisfactory;  but  the  sweet  potato  industry 
will  increase  only  as  the  demand  for  this  tuber  increases. 

GRAPES  GRAPES  FOR  7JINE 

Grapes  are  raised  principally  in  Europe  for  the  use  of 
wine.     In  the  countries  of  France,  Germany,  Italy,  Spain, 
and  Portugal,  beverages  with  grapes  as  their  base,   are  the 
principal  beverages.     The  wines  produced  in  these  countries 
are  unsurpassed  by  any  in  the  v.'orld.     Each  country,  3.nd 
different  sections  of  the  same  country,  has  its  individual 
brands  of  wine,   each  kind  distinct  from  the  other.     In  the 
nev;  world,  large  vineyards  are  found  in  Chili,  Uruguay,  Peru, 
Bolivia,   as  well  as  the  United  States. 

Some  varieties  of  grapes  are  climbers,  others  are  re- 
strained by  trellises.     The  terracing  of  the  vineyards  in 
Germany,  Italy,  etc.,  is  done  to  a  considerable  extent,  though 
other  vines  are  raised  in  the  open  fields,  or  on  the  slopes, 
in  order  to  give  proper  drainage  and  exposure.     Wien  the  grapes 
are  ripe,   the  harvest  begins,  and  in  the  hotter  districts  the 
grapes  are  gathered  before  they  are  fully  ripe,  in  order  that 
the  tartness  may  preserve  the  wine.     In  other  sections  the  sugar 
and  alcoholic  content  has  to  be  preserved  for  the  particular 
liqueurs  that  are  to  be  made,  as  the  grapes  are  picked  when 
over^ripe.     Other  grapes  are  picked  just  as  they  are  ripe,  or 
possibly  just  a  little  before  ripeness,   for  table  use.     In  the 
United  States  great  quantities  are  used  for  mahing  grape- jui ce , 
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a  non-alcoholic  beverage.     Another  use  to  which  ^^rapes 
are  put  is  that  of  the  manufacture  of  raisins,  which  are 
nothing  more  than  dried  grapes.     The  districts  m.aking 
raisins  are  restricted  to  California,  near  Malaga  and 
*  Valencia  in  Spain,  and  Persia  where  we  ret  the  muscated 

ipai  sins. 

The  grape  industry  was  threatened  years  ago  by  the 
phylloxera,  and  the  powdery  mildew,  but  since  the  intro- 
duction of  insecticides  and  fungicides,   there  is  little 
danger  from  this  source.     By  m.eans  of  proper  advertizing, 
such  as  the  California  Raisin  Growers'  Campaign,  and  those 
of  various  wine  growers  in  Europe,   the  grape  industry  is 
bound  to  be  one  of  the  prom.inent  fruit  industries  of  the 
wo rid. 

CITROUS  FRUITS 
Citrous  fruits  eorsist  of  oranges,  lemons,  limes,  and 
grapefruit.     They  are  grovnn  in  sub-tropical  countries, 
especially  in  Florida  and  southern  California,  in  the  United 
States;  in  southern  Apain,  northern  Africa,  Sicily, and  south- 

0) 

em  Italy.     Italy  and  California  are  the  largest  producers  of 
lemons,  and  most  of  the  oranges  come  from  the  United  States 
and  Spain,  while  Florida  is  the  largest  producer  of  grape- 
^  fruit. 

(1)    Geog.  of  the  World's  Agriculture,  V.C. Finch  --Chart  of 
Citrous  Fruits. 
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The  olive  is  a  small-growing  evergreen  tree,  grovm  in 
the  Mediterranean  countries  of  Europe,  Asia  :.'^lnor,  California, 
Australia,  and  other  parts  of  the  vorld.     The  tree  is  very 
slow-growing,  and  grows  to  a  great  age,   cultivated  chiefly 
for  olive-oil,   rather  than  for  fruit.     From  ninety- five  to 
ninety-eight  percent  of  the  total  olive  crop  is  used  for 
olive-oil,  vhich  is  pressed  from  the  pulp  of  ripe  olives.  ^''^ 
The  fruit  for  trade  is  chiefly  the  green  olive  rather  than 
the  ripe  one,  as  this  has  not  the  developed  demand  of  the 
former.     Olive  oil  is  rich  in  food  value,   and  is  often  used 
to  replace  butter  and  other  fats  for  cooking,  as  well  as 
medicinal  purposes.     It  forms  the  butter  of  the  Mediterranean 
peoples,   and  constitutes  an  important  part  of  their  diet. 

While  Spain  and  Italy  are  the  leading  producing  countries, 
the  Spanish  olive  oil  is  inferior  to  that  of  the  Italian  oil. 
Though  much  of  this  is  exported,   the  Mediterranean  countries 
use  more  than  they  export. 

APPLES 

Apples  are  one  of  the  popular  fniits  of  the  north  tem- 
perate zone.     They  surpass  in  production  all  other  tree-fruits 
of  this  region,   such  as  pears,  peaches,  plums,  etc.     They  are 
very  popular  in  the  United  States  and  Canada,  and.  are  grown  in- 
all  countries  of  northern  Europe,  being  especially  important 
(1)  Ind.  Geog.   ,  p-415. 
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in  England  and  Gemany.     They  appear  from  nld- summer  on 
through  the  fall,   the  ir.any  varieties  meet  the  most  dis- 
criminating; tastes,  and  scF:e  varieties  can  be  stored  ver^r 
successf^.illy  through  the  winter  to  the  following  spring. 

Apples  are  grown  in  many  local  sections  where  the 
conditions  of  their  cultivation  are  particularly  favorable, 
and  in  the  United  States  there  are  a  few  prominent  sections, 
such  as  southern  Maine,  Eastern  Massachusetts,   western  New 
York,   southern  Micliigan,   the  Ozark  region  of  ?1issouri,  and- 
parts  of  the  states  of  ■Washington,  and  Oregon.     "Te  ship 
thousands  of  barrels  of  ay^ples  to  Europe  where  they  J?ring 
a  good  price  in  foreign  m.arkets.     It  is  certain  that  this 
important  fruit  will  be  one  of  the  most  prominent  throughout 
history. 

DATES 

Dates  are  a  tropical  product  grown  only  where  there  is 
a  light  rainfall,  and  intense  summ.er  heat.     It  is  a  principal 
food  of  a  large  portion  of  the  inhabitants  of  northern  Africa, 
as  well  as  of  the  dogs,  horses,  and  camels.     Dates  are  also 
raised  in  western  Asia,  and  southern  Europe,  as  v/ell  as  in 
southern  California.     Despite  the  desirability  of  light  rain- 
fall,  dates  require  a  considerable  quantity  of  -vater  by  irri- 
gation.    The  oases  of  the  desert  provide  water  in  this  fashion, 
as  do  the  orchard  trenches  in  southern  California. 
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CLOVES 

Two  parts  of  the  clove  plant  are  used  commercially,  the 
clove  stems,   and  the  unopened  flower-buds.     These  come  from 
an  evergreen  tree,  easily  raised  from  seedlings  and  cultivated 
in  plantation  fashion.     It  is  grovm  chiefly  in  the  Moluccas, 
Zanzibar,   and  Pemba,  which  are  the  leading  producers;  also  in 
Fenan^;  and  Ceylon.     The  unopened  flower-buds  of  each  tree  are 
picked  three  times  a  year.     Tlie  stalks  and  the  buds  are  picked 
together,   separated,  and  then  dried.     Cloves  contain  a  volatile 
oil,   called  oil-of-cloves. 

PEPPER 

There  are  two  Icinds  of  pepper, --black  and  white.  The 
black  pepper  consists  of  the  dried  ripe  fruit  of  a  perennial 
climbing  shrub,   which  is  cultivated  in  Java,   Sumatra,  Borneo, 
India,   Siara,   the  Philippines,  and  Sarawak.^'"^  A  large  part  of 
it  con:es  from  Malabar.     The  jungle  is  cleared  and  planted  with 
various  "catch"  crops,  and  after  their  harvesting,   the  pepper 
cuttings  are  set  out.     Two  ot  three  years  later,   red  berries 
are  formed,  picked  and  dried,  and  becoming  shriveled,   turn  to 
black.     This  is  the  black  pepper  of  our  market. 

White  pepper  is  of  the  same  origin,  but  the  berries  are 
picked  before  ripening,   soaked  in  water,  and  the  outer  skin 
removed. 

(1)  "World's  Commercial  Products"  --  Freeman  &  Chandler,  p-378. 
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GINGER 

Ginger  is  now  cultivated  in  many  parts  of  the  tropics, 
especially  in  India,   southern  China,  South  America,  VTest 
Indies,  and  ^est  Africa.     In  planting,   rhizones  of  mature 
plants  having  at  least  one  bud,   are  planted  out,  and  the 
harvest  occurs  about  ten  months  later.     Then  the  rhizones 
are  dug,  and  their  roots  carefully  preserved.     Dried  ginger 
is  either  peeled,  or  unpeeled,   the  latter  variety  being  dried 
in  the  sun,  while  the  former  requires  a  more  detailed  process 
of  removing  the  skin,  before  it  may  be  dried  for  use.  Pre- 
served ginger  is  prepared  by  placing  the  peeled  rhl zones  in 
vessels,  into  which  a  strong  sugar  syrup  is  poured. 

CINNAMON" 

Cinnamon  is  the  bark  of  young  shoots  of  a  sm.all  ever- 
green tree,   and  is  raised  chiefly  in  India,  Ceylon,  Java, 
Reunion,  "^est  Indies,  Brazil,  Uganda,  etc.     It  is  pruned 
rather  heavily,  in  order  to  cause  the  formation  of  the  long 
shoots  bearing  the  bark  desired.     The  finest  quality  of 
cinnamon  is  a  light  yellowish  brov.T>  in  color,   smooth,  rather 
pliable,  and  thin.     The  fragrance  is  due  to  the  volatile 
oi 1-0 f- cinnamon  found  in  the  bark. 

(1)  "'^orld's  Com.mercial  Products"        Freeman  &  Chandler,  p-382 

(2)  "World's  Com-mercial  Products"        Freeman      Chandler,  p-37S 
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CONCLUSION 

After  examining  the  charts  with  their  complete  re- 
quirements for  the  thirty-  six    agricultural  products  w'-^ich 
are  discussed  in  this  paper,   supplemented  by  the  written 
material,   a  very  fair  conception  of  the  requirements  of 
these  crops  can  be  gained. 

The  charts  give  the  information  pertaining  to  these 

crops  in  a  general  way,  and  it  must  be  understood  that 
although  a  certain  condition  is  not  met  for  the  growing 

of  one  of  these  crops  in  a  certain  locality,   the  crop  may 

nevertheless  be  grown  there.     Because  the  conditions  are 

not  absolutely  identical  with  the  general  requirements  for 

the  production  of  the  crop,   the  product  will  not  in  general 

be  as  satisfactory  as  when  grown  under  perfect  conditions. 

To  illustrate:  According  to  the  chart  ,   the  ideal  soil 

conditions  for  wheat  are  a  clay  loam  with  a  clay  sub- soil, 

yet  here  in  New  England,   in  the  early  days,  when  wheat  was 

needed  as  a  source  of  food,  it  was  grown  on  our  sandy  loam 

with  considerable  success.     Com  will  grow  in  almost  any 

soil,  although  the  requirements  are  those  that  are  met  in 

the  so-called  Com  Belt  of  the  United  States  deep,  black 

soils,  where  they  have  an  average  yield  of  42  bushels  per 

acre.     Compare  this  with  New  Jersey,  with  a  yield  of  57  bushels 

(0 

to  the  acre,  in  the  sandy  loam  of  that  state. ^  This  shows  the 

entrance  of  a  new  factor,  other  than  soil,  an  intensive 

type  of  agriculture,  as  compared  with  the  extensive  type.  The 
United  States  is  very  fortunate  in  having  the  large  areas  of 

(1)  U.S.D.A.Y.B.  ,19  27,  p-1138. 
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Highly  desirable  farm  land,  which,   without  serious  difficulties, 
have  produced  bountif'ally  and  long  the  crops  this  country  leads 
in.     The  United  States  must  think  in  terms  of  the  future  when 
these  rich  lands  will  be  worn  out,   the  country  thickly  populated, 
and  the  world  calling  at  her  door  for  more  food.     She  must 
gradually  change  her  extensive  methods  to  intensive  methods,  as 
the  demand  for  the  commodity  makes  it  necessary. 

In  the  introduction,  we  spoke  much  in  detail  concerning 
climatic  requirements  and  conditions,   the  v/orld  over.     It  was 
observed  that  there  are  various  causes  which  bring  about  certain 
conditions  of  precipitation,  temperature,  and  amount  of  winds, 
in  different  sections  of  the  world.     Different  localities  on  the 
earth,  on  the  same  degree  of  latitude,  would  vary  in  each  one  of 
these  three  items.     It  is  obvious  that  the  old  division  of  clir- 
atic  zones  learned  in  our  school  geographies,  which  divided  the 
earth  into  five  separate  zones,  one  torrid,   two  temperate,  and 
two  frigid,  is  antediluvian,  as  far  as  the  actual  climatic  con- 
ditions are  concerned  within  their  boundaries. 

In  the  introduction,  also,  were  explained  three  types  of 
climatic  classification        those  of  Huntington,  Supan,  and 
Herbertson.     Each  one  of  these  has  endeavored  to  group  like 
climatic  conditions  in  different  parts  of  the  world,  especially 
Huntington  and  Herbertson.     Supan  has  divided  his  groups  accord- 
ing to  continents.     If  a  certain  prodiict  requires  cettain  temp- 
erature, certain  rainfall,  and  com.parativeljr  sim.ilar  soil  con- 
ditions, any  place  or  places  on  the  earth's  surface  having  these 
conditions,   should  be  able  to  grow  that  crop  whose  requirements 
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have  been  so  designated.     To  illustrate:     The  wheat  conditions 
of  the  great  plains  of  the  Unites  States  and  Canada    are  similar 
to  those  of  the  vast  Ukrain  region  of  Russia,  where  great  quanti- 
ties of  wheat  are  grownj   as  well  as  to  portions  of  central  Europe, 
growers  of  wheat  in  smaller-area  units;  as  well  as  to  the  valley 
of  the  Nile  in  Egypt,  if  one  takes  into  account  the  irrigation 
system  which  the  limited  rainfall  there  m.akes  necessary.  Rubber, 
also,  illustrates  this  same  fact  of  world-di stribution  of  pro- 
duction with  common  requirements.     It  well  be  noted  in  the  m.ap  of 
"world  production  of  rubber"  that  those  regions  producing  rubber 
are  practically  all  in  the  equatorial  or  rainforest  belt. 

One  cannot  say  that  this  uniform  distribution  of  agricultural 
products  will  follow  for  each  crop  mentioned.     Other  facts  enter 
in  which  cannot  be  disregarded.     Altitude  would  completely  change 
the  type  of  crop,  and  would  give  it  a  shorter  growing  season  if 
higher,  and  a  longer  growing  season  if  lower,   as  has  been  explained 
before.     Rice  is  limited,  with  the  exception  of  the  upland  varieties, 
to  regions  which  are  easily  irrigated.     So  do  dates  require  a 
certain  amount  of  water  --  not  necessarily  rainfall.    Most  crops, 
however,  depend  upon  precipi tat? on  to  supply  the  necessary  moisture; 
so  the  method  of  the  supply  of  water  to  the  plant  is  an  important 
factor  for  some  crops. 

Labor  conditions  are  likewise  a  controlling  influence  in  the 
production  and  location  of  many  of  cur  crepe     A3  has  already  been 
mentioned,   the  United  States  produces  a  consider?ible  quantity  of 
flax  for  seed,  but  produces  very  little  for  fibre.     The  climatic 
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conditions  and  the  necessary  land  are  here  for  the  growth  of 
flax  for  fibre,   as  well  as  of  hemp  for  fibre,  yet  each  of  these 
crops  requires  large  amounts  of  cheap  hand-labor,   and  this  would 
be  excessively  expensive  in  this  country.     Machines  have  not  yet 
been  devised  to  replace  the  use  of  hand-labor  for  these  products. 
Tea  is  another  plant  which  might  be  successfully  grown  here;  but 
the  excessive  amount  of  cheap  hand-labor  required,  prohibits  the 
growth  of  tea  in  the  United  States.     The  pay  of  laborers  in  the 
United  States  is  high,   so  we  are  forced  to  produce  those  things 
which  m.achine  labor  maizes  possible. 

The  enem.ies  of  crops,  also,  may  be  a  determining  factor 
as  to  the  location  of  a  particular  commodity.     The  history  of 
coffee  cultivation  in  Ceylon  is  a  typical  example.     There  the 
conditions  for  growth  were  excellent,  and  it  was  one  of  the 
principal  crops  of  the  island,   so  that  in  1680,   coffee,  valued 
at  three-million  pounds- sterling  was  produced  annually.  Then 
a  m.icroscopic  fungus  ruined  the  plants,   and  the  industry,  within 
a  very  few  years,  was  reduced  to  one  of  minor  importance.  In 
1910,  it  was  worth  only  about  twenty-five  thousand  pounds.  Most 
of  the  agricultural  crops  of  the  world  have  serious  enemies  in 
the  nature  of  insects,  or  diseases  of  some  sort,  but  by  the 
introduction  of  funr^icides  and  insecticides,  resulting  from  the 
experiments  for  the  control  of  these  enemies  by  our  scientific 
agriculturalists,   and  through  the  aid  of  plant  pathologists, 
these  enemies  are  being  controlled.     Crops  which  have  few  or  no 
enem.ies  of  importance,   such  as  the  soy  bean,  are  bound  to  come  into 

(1)  World's  Commercial  Products,  p-176. 
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prominence  in  new  countries,   and  will  be  favored  bj^  the  farmer 
at  least,  because  it  will  mean  less  labor  on  his  part.     It  only 
needs  sufficient  advertising  to  stimulate  public  desire  for  the 
use  of  new  commodities,   to  make  thera  profitable  commercially. 

The  world  will  little  note,  nor  long  remember,   what  we 
say  here;  but  with  increases  population,  and  the  resulting 
increased  demand  for  agricultural  commodities,   the  careless, 
wasteful  type  of  farming  must  come  to  an  end.     It  must  be  re- 
placed by  the  scientific,   carefully-planned,  and  skillfully- 
organized  intensive  agriculture  that  Europe  is  so  successfully 
developing,  and  that  some  countries,  seemingly^  are  woefully 
neglecting. 
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